


IMosicuuTeILHAS 3aNIMCKA

Pabouas mporpaMMa 1o XMMHH 711 CPETHEH IIKOJIBI COCTaBIeHa Ha OcHOBE TpeboBanmii
K pe3yibTaTaM cpeaHero o0mero oOpa3oBaHus, TMpeAcTaBieHHbIX B DeaepanrbHOM
I'ocynapcrBennom Crannapre Cpeanero OOpa3oBaHUs, MPUMEPHBIX MPOrpaMM MO Y4eOHBIM
npeameram «Xumusa 10-11 kmaccel»; aBTopckor yueOHOUM mnporpammbl O.C. TMabpuensH
«IIporpamma ocHoBHOTO 001IeT0 0OpazoBanus. Xumus. 10-11 kmaccei.

Jlannast paboyasi mporpaMMa OpUEeHTHPOBaHA Ha MCIOJIb30BaHNE YUEOHUKOB MO XUMUU U
yuebHo-MeToauueckux nocoduit YMK, co3maHHBIX KOJUIEKTUBOM aBTOPOB IOJI PYKOBOJCTBOM
O.C. I'abpuensina, uznarensctBo «lIpocBemenue.

[IpenogaBanue yueOHOro Kypca «XUMHH» B OCHOBHOW IIKOJE OCYIIECTBISIETCS B
COOTBETCTBUU C OCHOBHBIMU HOPMATHMBHBIMHU JOKYMEHTAMHU M MHCTPYKTUBHO METOAMYECKUMU
MaTepuataMu:

v 3akon Poccutiickoii denepanun «O6 oOpazoBanun B Poccuiickoii denepanum» ot
29.12.2012r. Ne273-03;
v ®enepalibHbII rocyJapCTBEHHBIN 00pa30BaTeNbHbIN CTaHJaPT OCHOBHOT'O OOIIEro

o0Opa3oBaHus, YTBEpP)KIEHHBIM npukazoM MunoOpHayku Poccum ot 17.12.2010 Ne 1897 «O06
YTBEP)KICHUM W BBEJCHUHM B JCHCTBHE (pelepalbHOTO TOCyJapCTBEHHOTO 00pa30BaTEIbHOTO
CTaHaapTa OCHOBHOro oOmiero ooOpa3zoBaHus» (B pel. mpukaza MwunoOpHayku Poccum ot
29.12.2014 Nel644),

v Xumusa: 10-11-e kaaccbl: 0a30Bblii  ypoBeHb: HpUMepHble padoune
nporpamMmbl: npeamMerHas JuHus yueoOHukos O. C. I'abpuensina, U. I'. Octpoymosa, C. A.
CaankoBa: yueOHOe mocodue 1uis o0meodpaszoBareabHbix opranusanuii / Q. C. I'abpueasn,
C. A. CaaakoB — M.: IIpocBemenue, 2021;

v B cootBercTBuu ¢ yueOHbIM mmaHoM MBOY COIII Ne50 r. MxeBcka.

ITo3HaBarenbHas 1ESTENBHOCTh IPU U3YYEHUN Kypca XUMHUH Ha 6a30BOM ypOBHE MIpaeT
BEYIIYIO POJIb B Pa3BUTHH OCHOBHBIX BHUJIOB Y4EOHOH NEATENBHOCTH CTaplleKIacCHUKOB. OHU
OBJIAJICIOT METOJAAMH HAyYHOTO MO3HAHHWSA, Hay4yaTcsl MOJIHO M TOYHO BBIPA)KaTh CBOU MBICIH,
XapaKTepu30BaTh, OOBSICHATH, KIACCUPHUIMPOBATh XUMUYECKUE OOBEKTHI, padOTaTh B TPYMIIE,
apryMEHTUPOBAaTh CBOK TOYKY 3pEHUsS, HAXOAWTh, WCIONb30BATh pPa3IUYHbIE HCTOYHUKU
uH(pOpMallUl W MPEJICTaBIsITh B YCTHOM M NHCbMEHHOM peuYu pe3yJbTaThl aHalIW3a 3TOUN
UHpOpMaLIUH.

Omna w3 3amad  oO0yueHHUs B CPEIHEM IIKOJEe — OIpeesieHne JalbHeHmein
00pa3oBaTeNIbHOW TPAEKTOPUM U OTBETCTBEHHBIH BHIOOpP KMU3HEHHOTO U MPO(hecCHOHAIBHOTO
nyTu. [lyig penienus 3Toi 3aaun CTapleKJIacCCHUKH JO0KHBI UCIOIb30BaTh MPUOOPETEHHBIN Ha
ypOKaxX XUMHH OTIBIT AE€ATEIbHOCTH B IPO(eCcCHOHaNbHOI cdepe U 1000 )KU3HEHHON CUTYaIUH.

CoracHo 00pa3oBaTEILHOMY CTaHAAPTY, TJIABHBIC IIEJIM CPETHEr0 OOIIETo 00pa3oBaHMsI
COCTOSIT:

1) B mpuoOpeTeHWH 3HAHUN, YMEHUH U CIIOCOOOB NEATEIBHOCTH, COJCHCTBYIOIINX
(bopMHPOBAHHUIO LIEIIOCTHOTO MPECTABICHUS O MUDE;

2) B pa3BUTHH OIbITA Pa3HOOOPA3HON AESITETbHOCTH, CAMOIIO3HAHMSI U CAMOOTIPEICTICHUS;

3) B OCO3HaHHOM BBIOOpPE WHAMBUIYAIbHOM 00pa3oBaTeIbHOM TPAGKTOPUU U
npodecCuoHaTbHON NeSTENbHOCTH.

Bosbiioit Bkiax B JOCTHKEHHE JTUX LeJel CpefHero oOIero odpa3oBaHHs BHOCHUT
U3Yy4YEeHHE XUMHUH, KOTOPOE MIPU3BAHO 00ECTICUUTh:

1) bopmupoBaHue ecTeCTBEHHO-HAYYHOM KapTUHBI MUPA, B KOTOPOH CUCTEMA XUMUYECKUX
3HAaHUH SIBJISETCS €€ BaXKHEUIIIMM KOMIIOHEHTOM;



2) pa3BUTHE HWHTEUIEKTYalbHOTO W HPABCTBEHHOT'O IOTEHIMANA CTApIICKIACCHUKOB,
(dopMHpOBaHUE Y HUX SKOJIOTUYECKH TPAMOTHOTO TMOBEACHUS B YUeOHOH M mpodecCHOHATBLHON
NeSITeTIbHOCTH, a TAKXKE B OBITY;

3) oco3HaHWE CTapIICKIIACCHUKAMU HEOOXOIUMOCTH Pa3BUTHS XUMUU M XHUMHYECKON
MPOMBIIIICHHOCTH KaK MTPOU3BOIUTEIILHON CHIIBI OOIIIECTBA;

4) moHUMaHNEe HEOOXOAUMOCTH 0€30MaCHOTO OOpAIICHHS C BEIIECTBAMU U MaTepUATIAMH,
UCTIOJIb3YEMBIMHU B MPO(ECCHOHAIBHOM NEeSITETLHOCTH U TIOBCETHEBHOM KH3HH.

Lensimu 3ydeHUs XUMUK B CPEAHEN LIKOJIE SBJISIOTCS:

1) noHuMaHue 3HAYMMOCTH XUMHUYECKUX 3HAHUH I KQXKIOT0 WieHa CONMyMa; YMEHHUE
OIICHUBATh PA3IMYHBIC (DAKTHI U SBJICHHUS, CBI3aHHBIC C XUMUIECKUMHU 00BEKTaAMH U TPOIIECCAMU,
Ha OCHOBE OOBEKTHBHBIX KPUTEPHEB U ONPEIEIEHHON CUCTEMBI IIEHHOCTEH, hopMyIupoBaTh u
000CHOBBIBATH COOCTBEHHOE MHEHHE;

2) TIOHUMaHHWE POJIM XUMHH B COBPEMEHHOW E€CTECTBEHHO-HAYYHOH KapTHHE MHpa U
UCIIOJIb30BaHNE XUMHYCCKUX 3HAHWUA JJIsi OOBSICHEHUS OOBEKTOB M TMPOIECCOB OKPYIKAIOMICH
JCHCTBUTEIILHOCTH — MPHPOTHOM, COIIMATBHOM, KYJIbTYPHOM, TEXHHUECKOU CPEIb;

3) dbopmupoBaHHE y CTApIICKIACCHUKOB IMPU HM3YYCHUM XUMHUHU OIbITAa TMO3HAHUS U
CaMOIIO3HAHUS C MOMOIIIBIO KJTFOUEBBIX KOMIIETEHTHOCTEH (KITFOUEBBIX HABBIKOB), KOTOPHIC HMEIOT
YHUBEPCATHHOE 3HAUYCHHUE IS PA3TTUIHBIX BUJIOB JIEATCIILHOCTH, — MOUCKA, aHaIH3a U 00paboTku
UHPOPMAIIMK, HM3TOTOBJICHUS HH()OPMAIMOHHOTO TPOJYKTAa MU €ro MPEe3CHTAluH, MPHHATHUS
pelIeHHI, KOMMYHUKATUBHBIX HABBIKOB, 0€30IIaCHOT0 OOPAIIEHUS C BEIIECTBAMHU U MaTepHAIAMU
B TIOBCEIHEBHOM KHU3HH U IPOPECCUOHATBHOM IESTETLHOCTH.

IIporpamma paccuurana Ha 34 yaca (1 uyac B Hememo). [lanHas mnporpaMma
KOHKPETU3UPYET COJCpKaHUE CTaHAapTa, AAaeT paclpeleseHne Y4eOHBIX YacoB IO pa3zienaM
Kypca, IOCJIeI0BaTEIbHOCTh U3YYEHHS TEM U Pa3/IeioB C yU€TOM MEXKIIPEIMETHBIX H IPEIMETHBIX
CBSI3€H, JIOTUKH Y4eOHOTO TPOIIecca, BO3PACTHBIX OCOOCHHOCTEH yJaliXcsl.

Oco0eHHOCTH CoNIep KaHUsl U METOIMUECKOTO TTOCTPOEHHUS Kypca XUMHUU CPOPMUPOBAHBI
Ha ocHoBe PI'OC COO.

1. ConmepxaHue Kypca BBICTPOCHO JIOTUYHO M JIOCTYITHO B COOTBETCTBUU C CHCTEMHO-
JESTEIIbHOCTHBIM TTOJIXOJIOM Ha OCHOBE HepapXUu yUeOHBIX MPOOIIeM.

2. B 10 kiacce crapiiekjacCHUKU 3HAKOMSTCS ¢ 00raThiM MUPOM OpPraHUYEeCKUX BEIIECTB,
YCTaHABJIMBAsl B3aWMOCBS3b XHUMHMYECKOIO CTPOCHHUS 3TUX BELIECTB C HX CBOMCTBAMU U
MIPUMEHEHUEM.

3. Conepxanue Kypca oOrieit xumuu B 11 kmacce cnoco0CTByeT GOpMUPOBAHUIO €TUHOM
XUMUYECKON KapTHUHBI MUPA y BBIITYCKHUKOB CPEIHEH IIKOJIBI MyTEM PaCCMOTPEHUS OOIIMX JIJIst
HEOPraHUYECKOW U OPraHUYECKON XMMUU MTOHATUH, 3aKOHOB U TEOPHI.

4. VzydyeHue kypca IpOBOJUTCS Ha OCHOBE COYETaHUSI TEOPUH M TIPAKTUKH MPOOJIEMHOTO
0o0y4eHHUs U TIoJIayy MaTepuana B IOTUKE HAyYHOTO TTO3HAHMUS.

5. TeopeTnyeckue NOJIOKEHHUS Kypca IIMPOKO MOJKPEIUIEHBI JEMOHCTPALMOHHBIMU
XUMHUYECKHMH SKCTIEPUMEHTAMHU, JTA0OPATOPHBIMU OTIBITAMU M MPAKTUIECKUMH pabOTaMHu.

6. Peanuzyercs mHTErpanus coaepk’aHusl Kypca ¢ MpeIMeTaMy HE TOJIbKO €CTECTBEHHO-
Hay4YHOT'0, HO ¥ TYMAaHUTapHOTO LUKJIA.

7. JIOCTH>KEHUIO TPEAMETHBIX, METANPEAMETHBIX W JIMYHOCTHBIX PE3YJbTATOB
CrocoOCTBYET cucTeMa 3afanuii B hopmare pedrekcuu: mpoBepbTe CBOU 3HAHMUS, TPUMEHUTE UX,
WCITOJIB3YHTE JIOTIOTHUTENbHYI0 HH(POPMAIIUIO, BBIPA3UTE CBOE MHEHHE.

8. PackpbIBaeTcs pojb pOCCUNCKUX YUEHBIX B CTAHOBJIEHUH MUPOBOM XMMUYECKON HAyKH,
YTO CIIOCOOCTBYET BOCIIUTAHHIO TATPHOTH3MA M HAITMOHAIBHON CaMOUACHTU(UKAITIH.

9. Kypc peanusyeT cBsi3b yueOHOU AUCIUILTUHBI C )KU3HBIO, UTO CITIOCOOCTBYET YCUIICHHUIO
MOTHBAIIUM YyYalIUXCs K HW3YYEHUIO HEMpPO(PMIBHOTO TpeaAMeTa 4Yepe3 PaCKpPBhITHE CBS3U
M3y4aeMoro Marepuana c Oynymieil oOpa3oBaTelbHON TpaeKTopuel u MpodecCHOHATHHON
JIeSITEILHOCTBIO.



10. B kypce npencraBieHbl COBPEMEHHbBIC HANPABJICHUS PA3BUTHSI XUMHUYECKON HAYKHU U
TCXHOJIOI'UH.

OOyueHune XUMUH B cpeiHei MKoJe Ha 6a30BOM YPOBHE I10 JAHHOMY KypCy CIIOCOOCTBYET
JOCTHXKEHUIO 00YYarOIUMHKCS CIEAYIOUINX JUYHOCTHBIX Pe3y/JbTaTOB:

1) 4yBCTBO rOpAOCTH 3a POCCUHCKYIO XMMHMYECKYI0 HAyKy M OCO3HAHUE POCCHUHCKOMN
IpaXkJaHCKOW UIEHTUYHOCTH — B LIEHHOCTHO-OPUEHTALIMOHHOM cdepe;

2) oco3HaHNe HEOOXOJMMOCTH CBOCH IMO3HABATENLHOM JAEITEIBHOCTH U YMEHHUE YIIPABIISATh
€10, TOTOBHOCTb U CIIOCOOHOCTh K aMOOOPa30BaHUIO HA MPOTSKEHUN BCEH JKU3HU; IOHUMAHUE
BRXHOCTH HENPEPBHIBHOIO 00pa3oBaHMsl Kak (akTopa YCHEmHOW MNpopeCcCHOHATBHOH U
0O0I11eCTBEHHOH /1€ TEIbHOCTH — B IIO3HABATEJILHOM (KOTHUTUBHOM, MHTEIUIEKTYalIbHOM) cepe;

3) TOTOBHOCTh K OCO3HAHHOMY BBIOOPY JaJIbHEUIICH 00pa30BaTEIbHON TPACKTOPUU HITH
cdepsl podeccHOHATLHON AEATEIBHOCTH — B TPYAOBOH cdepe;

4) HenpusATHE BPEAHBIX MPUBBIUEK (KypeHUs, yIOTPEOICHHUS AIKOT OIS U HAPKOTHUKOB) Ha
OCHOBE 3HAHUH O TOKCHMYECKOM U HApKOTUYECKOM JIeHCTBUM BellecTB — B cdepe
3710pOBhECOEpEKEeHUs U 0€30MaCHOT0 00pa3a >KU3HHU.

MeTtanpeaMeTHBIMH Pe3yJIbTATAMM OCBOEHHUS BBITYCKHUKAMU CpEIHEN LIKOJIbI Kypca
XUMUU SABIISIFOTCS:

1) ucnonp30BaHUE YMEHUI U HABBIKOB PA3JIMYHBIX BUIOB [I03HABATEIbHOU AESITEILHOCTH,
MPUMEHEHHE OCHOBHBIX METO/I0B MTO3HAHUS (CUCTEMHO-UH(GOPMAIIMOHHBIN aHaTN3, HAOII0CHHE,
U3MEpEHHUEe, MPOBEJCHUE SKCIIEPUMEHTA, MOJCIUPOBAHHE, HCCIEAOBATEIbCKAs AEATEIbHOCTD)
JUTSL U3YYEHUS PA3IMYHBIX CTOPOH OKPYKaroLIeH 1eMCTBUTEIbHOCTH;

2) BiaJicHWE OCHOBHBIMU HMHTEIICKTYaJIbHBIMH OlepanusiMu ((popMyIHMpoOBKa THIIOTE3,
aHAJIM3 U CHUHTE3, CPAaBHEHUE W cHUcTeMaTHh3aius, 0000IIeHne U KOHKPETU3allUs, BBIABICHUE
IPUYMHHO-CJIEICTBEHHBIX CBSA3E€H U IIOUCK aHAJIOIOB);

3) no3HaHKe 0OBEKTOB OKPYKAIOIIETO MUpPa OT OOIIETo Yepe3 0COOEHHOE K eTUHUYHOMY;

4) yMeHUe BBIJIBUTATH UJIEH U ONPEICIISITh CPEICTBA, HEOOXOAMUMBIE VISl X peaTn3allii;

5) yMeHHe onpeAensTh LEeNH U 3aJaud JIeATEIbHOCTH, BRIOUPATh CPEACTBA peann3aliuu
1EJTN ¥ PUMEHSITh UX Ha TTPAKTHUKE;

6) WCIOJIb30BaHKUE PA3TUYHBIX MCTOYHHUKOB JJISl TMONyYEHUs XUMHUYECKONH MH(opmanuu,
NOHMMAaHHE 3aBUCUMOCTU cojepx aHus W (opmbl TNpeacTaBieHUus HHGOpMaLMM OT Iesel
KOMMYHUKAIUU U a/IpecarTa;

7) ymeHHe NPOAYKTHBHO OOIIATHCS M B3aUMOJCHCTBOBATH B MPOIECCE COBMECTHOM
JESTENIbHOCTH, YUUTHIBATh MO3UILIUU APYTUX YYACTHUKOB JAESITENbHOCTH, 3P GEKTUBHO pa3periaTh
KOH(JIMKTHI;

8) TOTOBHOCTh U CIIOCOOHOCTh K CaMOCTOSATENBbHOM MH(DOPMaIMOHHO-II03HABATEIbHON
JeSITEIbHOCTH, BKIIIOYash YMEHUE OPUEHTHUPOBATHCA B PaA3IMYHBIX MCTOYHUKAX HHGMOpManuu,
KPUTHYECKH OIICHMBATh W HMHTEPIPETUPOBATH WHGOPMAIMIO, TOIYyYaeMYI0 U3 Pa3IMYHBIX
HWCTOYHHKOB;

9) yMmeHHe WCMONB30BaTh CpeACTBA HWH(MOPMAIMOHHBIX M KOMMYHHKAIIHOHHBIX
texHozoruil (nanee — MKT) B perieH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OpraHU3aI[MOHHBIX
3aJa4 ¢ COOJIOJIeHHEeM TpeOOBaHMM OSPrOHOMMKH, TEXHUKM O€30IacHOCTH, TUTHEHBI,
pecypcocOepeKeHusl, MPABOBBIX U ATUYECKUX HOPM, HOPM HH(POPMAIIMOHHON O€301aCHOCTH;

10) BnasieHne S3bIKOBBIMU CPEICTBAMU, B TOM YHCIIC U SI3BIKOM XUMUHU, — YMEHHUE SICHO,
JIOTUYHO ¥ TOYHO U3JIaraTh CBOIO TOUKY 3PEHHUS, UCIIOJIB30BaTh a/IeKBAaTHBIE S3bIKOBbIE CPE/ICTBA,
B TOM YHCII€ U CHMBOJIbHBIC (XUMUYECKUE 3HAKH, (DOPMYJIBI U YPABHEHHS ).

IIpeaMeTHBLIMU pe3yJbTATAMM H3YYEHUS XUMHHM Ha 0a30BOM YPOBHE Ha CTyNEHHU
cpenHero odmiero 06pa3oBaHus SBISIOTCA CIEIYIOIINE PE3YIbTAThI:
1. B no3znasamenwnoii cghepe:



1) 3HanuWe (MOHMMaHWE) TEPMHUHOB, OCHOBHBIX 3aKOHOB W BaKHEHIIMX TEOpPUH Kypca
OpPTaHWYECKOH ¥ 00IIel XUMUU;

2) yMmeHue HaOII0AaTh, ONUCHIBaTh, (PMKCUPOBATh PE3YyJbTaThl U JEJaTh BBIBOJABI HA
OCHOBE JIEMOHCTPALIMOHHBIX U CAMOCTOATEIBHO MPOBEAEHHBIX IKCIIEPUMEHTOB, UCIOIb3YS AJISA
3TOT0 POAHOM (PYyCCKMI WIIM MHOM) A3BIK U S3bIK XUMUU;

3) ymeHue KiIacCH(PUUIUPOBATH XUMHUYECKHE DJEMEHTHI, TPOCThIE BEIIECTBA,
HEOPraHMYECKUE U OPraHNYECKUEe COSINHEHMsI, XUMUYECKHUE TPOLIECCHI;

4) ymeHHe XapakTepu30BaTh OOILIME CBOMCTBA, MOJIyYEHHE U NPUMEHEHUE W3YYEHHBIX
KJIACCOB HEOPIaHWYECKUX M OPraHUYECKHUX BEILECTB U UX BAXKHEUIINX MpeICTaBUTEICH;

5) yMeHHE ONMCHIBaTh KOHKPETHBIE XUMHUYECKHE PEAKLUU, YCIOBUS UX IPOBEICHUS U
yIpaBJIEHUS XUMUYECKUMU IIPOLIECCAMU;

6) yMeHHEe CaMOCTOSTENIbHO TPOBOANUTh XHMHUYECKHHA OSKCIIEPUMEHT M HaONI0IaTh
JIEMOHCTPALlMOHHBII SKCIEPUMEHT, (PUKCUPOBATH PE3YJIbTATHI U JI€JIaTh BBHIBOJIBI M 3aKJIIOYEHUS
10 pe3yJibTaTam;

7) yMeHue IpOrHO3UPOBaTh CBOMCTBA HEM3YyUEHHBIX BELIECTB 110 aHAJIOI'MH CO CBOWCTBAMHU
M3YYEHHBIX HA OCHOBE 3HAHUSI XUMUYECKUX 3aKOHOMEPHOCTEH;

8) yMeHue onpeaensTh HCTOYHUKM XUMUYECKOM MHpopManuu, 1ojaydyars €€, IpOBOAUTh
aHaJIN3, U3rOTABINBATh NH(OPMALIMOHHBIN IPOAYKT U MPEJCTABIATD €I0;

9) yMeHue 1oJib30BaThCsl 00513aTEIbHBIMU CIIPABOYHBIMU MaTepuanaMu (eproIndecKoi
cucteMoi xumuueckux oanemeHtoB JI. WM. MenneneeBa, Tabnuueil pacTBOPUMOCTH,
NEKTPOXUMHUYECKHM PSAJOM HANpPsDKEHUM METayioB, PAAOM 3JIEKTPOOTPULATEIbHOCTH) IS
XapaKTEPUCTUKH CTPOCHMS, COCTaBA U CBOMCTB aTOMOB XMMHUYECKUX IEMEHTOB [—IV nepnonos
U 00pa30BaHHbBIX UMU IIPOCTHIX U CIOXKHBIX BEIIECTB;

10) ymeHue ycCTaHaBIMBATh 3aBHCHUMOCTh CBOMCTB U TPUMEHEHMS BaXHEHIIUX
OpPraHUYECKUX COEAMHEHUH OT MX XMMHMYECKOIO CTPOCHMs, B TOM YHUCIIE U OOYCIIOBJIEHHBIX
XapaKTepOM 3TOTO CTPOCHHS (IIPEASIbHBIM WM HENPEACTbHBIM) H HaJTH4ieM (YHKIIMOHATBHBIX
I'pyn;

11) ymeHue MoaenupoBaTh MOJIEKYJIbl HEOPTaHUUECKUX U OPTaHUYECKHUX BEIIECTB;

12) moHMMaHMe XMMHUYECKOM KapTHMHbI MHUpPa KaK HEOThEMJIEMOM 4YacTH LEJIOCTHOMN
Hay4YHOW KapTHUHBI MUDA.

II. B yennocmno-opuenmayuonunoi cgpepe: HGopMupoBaHre coOOCTBEHHON MO3ULUU PU
OLICHKE TMOCIEICTBUM I OKPYXKAIOWIeH Ccpeapl NEATEIbHOCTH 4YEJIOBEKa, CBS3aHHOM C
IPOM3BOJICTBOM U NepepabOTKON XUMUUECKUX MTPOAYKTOB.

I11. B mpyooeoii cghepe: npoBeeHNE XUMUYECKOTO 3KCIEPUMEHTA; Pa3BUTHE HABBIKOB
y4eOHOH, NPOEKTHO-UCCIEN0BATEIbCKOW W TBOPYECKOH JAEATENBHOCTH MPU  BBINOJIHEHUH
MHAUBUAYAIBHOTO IPOEKTA MO0 XUMHH.

1V. B cepepe 300poeozo obpa3za sncu3nu: cobI0ACHNE TPAaBUII OE30I1aCHOI0 OOpaIlEeHus C
BElleCTBaMM, MaTepHUajaMu; OKa3aHHWE NEpBON MOMOIIM MPU OTPABJICHUSAX, 0XKOrax U TpaBMax,
NOJIyYEHHBIX B pe3yJIbTaTe HapyLICHHs TPaBUJI TEXHUKU O€30MaCHOCTH NPpH paboTe ¢ BeleCTBaMU
U J1abopaTOpHBIM 000pyAOBaHUEM

B pesyabTaTe ndydyenus yueOHOro npeamera «XuMusD» Ha ypOBHe CpeIHero oouero
00pa3oBaHus BbINYCKHUK HA 0230BOM YyPOBHE HAYYUTCH:

— packpbIBaTh Ha IpHUMepax poJib XUMUU B (OPMUPOBAHHWU COBPEMEHHON Hay4yHOMU
KApTHUHBI MUpPa U B IPAKTUYECKOU IEATEILHOCTH YEJIOBEKA,

— JEMOHCTPHUpOBaTh Ha IpUMEpax B3aWMOCBI3b MEXKIy XHMHEH U JApYyTMMH
€CTECTBEHHBIMU HAyKaMU;

— pacKpbIBaTh Ha IpUMEpPax MOJIOKEHUS TEOPUH XUMUYEeCKOro ctpoeHust A.M. byTtieposa;

— noHuMaTh ¢usndeckuit cmeica Ilepuonuueckoro 3akona J[.M. MenneneeBa u Ha ero
OCHOBE OOBSICHITH 3aBUCHMOCTb CBOMCTB XMMHUECKHUX JIEMEHTOB U 00pPa30BaHHBIX UMH BEILIECTB
OT DJIEKTPOHHOI'O CTPOEHUS aTOMOB;



— OOBSICHATH MPUYUHBI MHOTOOOpAa3us BEIIECTB HA OCHOBE OOIIMX MPECTABICHUN 00 UX
COCTaBe U CTPOCHUH;

— NPHUMEHSTh NPaBUJIa CHCTEMATHIECKON MEXTyHAPOJHOH HOMEHKJIATYpPhI KaKk CpE/ICTBA
pa3uYeHus ¥ UACHTU(UKAIIUH BELIECTB MO UX COCTaBY U CTPOCHUIO;

— COCTaBJISITh MOJICKYJISIPHBIE M CTPYKTYpHBbIE (DOPMYJIBI OPraHUYECKHUX BEHIECTB Kak
HocuTeNnell WMHQpOpPMAalMu O CTPOCHUH BEIIECTBA, €r0 CBOWCTBAX M TNPUHAUICHKHOCTH K
OTIpENIeIICHHOMY KJIACCY COCAMHEHU,

— XapaKTepu30BaTh OPraHMYECKHE BEUIECTBA IO COCTaBy, CTPOEHHUIO M CBOICTBaM,
yCTaHABJIMBAThH MIPUYUHHO-CIICACTBEHHBIC CBSI3U MEKIY JaHHBIMU XapaKTEPUCTUKAMU BEIECTBA;

— IPUBOAUTH MPUMEPHI XUMUYECKUX PEAKLUH, paCKPHIBAIOIINX XapaKTepHbIE CBOWCTBA
TUIIMYHBIX TPEICTABUTEICH KIACCOB OPTaHUYECKUX BEIIECTB C IENbI0 WX HUIACHTU(UKAIMH U
00BsICHEHUS 00JIACTH TPUMEHEHHUS;

— MPOTHO3MPOBATH BO3MOXHOCTh IMPOTEKAHUS XUMHUECKUX PEAKIIM HA OCHOBE 3HAHUH O
TUIIAX XUMHYECKOU CBSA3M B MOJIEKYJIaX pPeareéHTOB U X PEaKIIMOHHOW CIIOCOOHOCTH;

— HCIOJB30BaTh 3HAHHS O COCTaBe, CTPOCHUM M XMMUYECKHX CBOMCTBax BELICCTB IS
0€3011aCHOTr0 MPUMEHEHUS B IPAKTHUECKON I TEIbHOCTH;

— MPHUBOMTH MPUMEPHI MPAKTHUECKOTO UCIIOJIb30BaHUS TPOAYKTOB NepepadoTku HedTH 1
IPUPOHOTO ra3a, BRICOKOMOJIEKYJISIPHBIX COSTMHEHHUH (TIOJIMATHIICHA, CHHTETHYECKOTO Kay4yyKa,
aIleTaTHOTO BOJIOKHA);

— MPOBOJUTH OTBITHI IO PACIIO3HABAHUIO OPTaHWYECKHUX BEIIECTB: TIIHIIEPUHA, YKCYCHOU
KHCJIOTHI, HEMIPEICIIbHBIX JKUPOB, MIFOKO3bI, KpaxMaia, OCJIKOB — B COCTAaBE MUIIEBBIX MPOIYKTOB
¥ KOCMETHYECKUX CPEJICTB;

— BJIQJICTh NIPABUJIAMU M TIpUeMaMu 0€301acHO paboThl ¢ XUMUYECKUMH BEUICCTBAMU U
1a00paTOPHBIM 000PYI0BaHHUEM;

— YCTaHaBJIHMBAaTh 3aBUCUMOCTh CKOPOCTH XHMMHYECKOH peakiuu W CMEIICHUS
XUMHYECKOTO PAaBHOBECHS OT Pa3IMYHBIX (PAKTOPOB C IENBIO OINPENEeNICHUS ONTHMAJIbHBIX
YCIOBUHA MPOTEKaHNUS XUMUYECKUX MPOLIECCOB;

— MPUBOJUTH MTPUMEPHI THAPOJIH3a COJICH B MOBCETHEBHON )KU3HU YEJIOBEKa;

— TPUBOJIUTH TPUMEPBl OKUCIUTEIIbHO-BOCCTAHOBUTENBHBIX pPEAaKUUH B HpPUPOE,
MIPOM3BOJICTBEHHBIX MPOIIECCaX M KU3HEACATEIHHOCTH OPTaHN3MOB;

— NPUBOAMUTH MPHUMEPHl XMUMHMUYECKHX PEaKIMi, PacKphIBAIOIIUX OOIIME XMMUYECKHE
CBOICTBA MPOCTHIX BEUIECTB — METAIJIOB M HEMETAIIIOB;

— NPOBOJIUTH pAacyeThl Ha HaXOXKIACHHWE MOJIEKYJSApHOH (hopMysbl yriaeBogopoja Mo
IPOJYKTaM CTOpaHHUS M MO €ro OTHOCHUTEIFHOW IJIOTHOCTH M MAacCOBBIM JIOJISIM 3JIEMEHTOB,
BXOJISIIIUX B €r0 COCTaB;

— BIIQJIETh TPaBHJIAMH OE30IIaCHOTO OOpaIleHUs] ¢ €IKUMH, TOPIOYUMH U TOKCUYHBIMU
BEIIECTBAMHM, CPEACTBAMHU OBITOBOM XHUMHUU;

— OCYUIECTBJISITh MOWCK XMMHUYECKOH MH(OPMAIMK MO HAa3BaHUSIM, UIACHTU(PUKATOPAM,
CTPYKTYPHBIM (pOpMyJiaM BEIIECTB;

— KPUTHYECKH OIICHMBAaTh W HWHTEPIPETHPOBATH XUMHUYECKYI0 HWH(POPMAIHIO,
CoJIepKalIylocs B COOOIIEHHSIX CPEACTB MacCOBOM nH(popmanuu, pecypcax MHrepHera, Hay4HO-
MIOITYJISIPHBIX CTaThSIX C TOYKH 3PEHUSI €CTECTBEHHO-HAYYHON KOPPEKTHOCTH B EINSX BBISIBICHHS
OLIMOOYHBIX CYKJIECHUH U (OPMHUPOBAHUS COOCTBEHHON MO3ULINY;

— MPENCTABIATh IyTH PEUICHUS TI00ATBHBIX MPOOJIEM, CTOSIINX MEPE]] YEIOBEUECTBOM:
HKOJIOTHUECKUX, IHEPTETHUECKUX, CHIPbEBBIX, U POJIb XMMHUHU B PELICHUHU 3TUX MIPOOIEM.

BbinmyckHuUK Ha 0230BOM YPOBHE MOJIYYHT BO3MOKHOCTD HAYYHThCSH:

— WITIOCTPUPOBATh HA NMPUMEPax CTaHOBJICHHWE U HBOJIIOLMIO OPTaHUYECKOM XUMHUH Kak
HAYKM Ha pa3IMYHBIX UCTOPUYECKHX JTanax ee pa3BUTHS,

— HCIOJIb30BaTh METOJbl HAyYHOTO MO3HAHMS MPU BBIOJHEHUU MPOEKTOB U y4eOHO-
UCCIIEIOBATEIbCKUX 3a/1ad IO M3YYEHUIO CBOMCTB, CIIOCOOOB IMOJyuyeHHs U PACIO3HABaHUSA
OpraHMYECKUX BEIIECTB;



— OOBSICHATH TMPUPOAY U CIOCOOBI 00pa30BaHUS XWMHUUYECKOW CBSI3M: KOBAJICHTHOMN
(moNsIpHOM, HETIOJSIPHOI ), HIOHHOW, METaJUIMYECKOM, BOJOPOIHOM

— C LIETIbIO OTpeieNIeHUs] XUMUYECKON aKTUBHOCTH BEILIECTB;

— yCTaHaBIIMBaTh T€HETHYECKYIO CBSI3b MEXAY KJIACCaMU OPTaHMYECKHX BEIIECTB IS
000CHOBaHUS MPHUHIMIIUAIGHOW BO3MOXXHOCTH IOJYYEHHS] OPraHUYeCKHMX COEIUHEHUN
3aJJaHHOTO COCTaBa M CTPOCHHS;

— YCTaHaBJIMBATh B3aMMOCBSI3U MKy (DaKTaMU U TEOPHUEH, IPUUYNHON U CIEACTBUEM IIPU
aHaJM3e NPOOJIEMHBIX CHUTyalliii ¥ OOOCHOBAaHMHM TIPUHUMAEMBIX PEIICHUH HAa OCHOBE
XUMHUYECKHUX 3HAHUM.

COAEP) KAHHUE U3YUAEMOI'O KYPCA
10 xaxace

IIpenmer opranu4ecKoi XMMHUM.
Teopusi cTPOEHUS OPraHUYECKHUX COeTMHEHU

Opranuyeckue BeIeCTBa: IPUPOIHBIE, UCKYCCTBEHHBIE U CUHTeTHUecKHe. OcoOeHHOCTH
COCTaBa M CTPOEHUS OpraHnYecKuXx BemlecTB. Butanusm u ero kpax. [lonstue o0 yriesogopoaax.

OCHOBHbIE TOJIOXKEHUSI TEOPUM XUMHUYECKOro cTpoeHus. BaneHTHocTb. CTpyKTypHbBIE
dbopMyIibl — moHbIe U cokpaméHnbie. [IpocThie (oanHapHBIC) U KpaTHBIE (IBOMHBIE U TPOMHBIE)
cBs3u. M3oMepsl u n3omepusi. BzauMmHoe BiMsiHHE aTOMOB B MOJIEKYJIE.

Hemoncmpayuu. TlnaBnenue, oOyriiMBaHUE U TOpPEHUE OpPraHMYecKuX BellecTB. Moaenu
(wapocTepHeBble M OOBEMHBIE) MOJIEKYJ OpPraHMYECKUX COEIMHEHUH pa3HbIX KIIacCOB.
OrnpeneneHne 3J€EMEHTHOTO COCTaBa OPraHUYECKUX COCIMHEHHM.

Jlabopamopuvie onvimwl. I3roToBICHHE MOJICTICH OPraHUIECKUX COCTUHEHUH.

er'leBOJIOPOIIbI ! UX IIPUPOJIHBIEC HCTOYHUKH

IIpeneabHble yrieBoaopoibl. AJKaHbl. ['omonorumueckuil psg u odmas ¢dopmyia
ankaHoB. CTpyKTypHas u3oMepus (M3oMepus yriepofHoi uemnu). L{uknoankansl. AJNKUIbHBIE
pamukanbsl. Homenkiatypa ankaHoB. OHU3ndecKne U XMMUYECKHE CBOMCTBA AJIKAHOB: T'OPEHHE,
peakIMy 3aMelIeHus (raJIoreHUPOBaHUE ), PEAKIIMK H30MEepU3allH, PEaKIHs pa3IoKeHNUs MeTaHa,
peakuus JeruJpupoBaHus dTaHa.

Henpenenbnbie yriaeBoaopoabl. AJIKeHbI. ['OMOJIOTMYECKUI DS AIKEHOB. OTHUIIEH.
Homenknarypa.  CTpykTypHas M NOpPOCTpaHCTBEHHas  (reoMeTpudeckas)  HM30Mepus.
[TpoMmbllIIeHHOE TMOJMyYyeHHE AJKEHOB: KPEKMHI W JIeTMJpUpOoBaHUE ajkaHoB. JlabGopaTopHoe
MOJTy4YeHHUE 3TUJIeHa — peakUus JerupaTaluy 3TaHoa. Peakiiuu nprucoeinHeHus: Tuaparanus,
TUAPOTaJIOTeHUPOBaHUE, TallOTeHUpOBaHMe, mnoiaumepusanus. [IpaBmno MapkoBHHKOBA.
Oxucnenue ankeHoB. KauecTBeHHbIE peaklliy Ha HETIPEAEIbHbIE YTIEBOIOPO/IbI.

Aaxanuenbl. Kayuyku. ConpspkéHHble —ankagueHbl: OyrtanueH-1,3, HU30mpeH.
Howmenknarypa. CriocoObl momyueHus ankaaneHos. Peakmus Jlebenesa. Peakiuu npucoeamHeHUS
ankagueHoB. Kayuyku: HaTypalbHBIA, CHHTeTHUYeCKHe (OyTaJMeHOBBIH, H30MPEHOBBIN).
Bynkanuzanus kayuyka. Pe3nna. 300HUT.

Auxkunbl. 'omonornyeckuii psaa. Homenknarypa u nsomepus. [losnydyenne u npumeHeHue
aneTuiieHa. XHMMHMUYECKHE CBOMCTBAa alleTWJIEHA: TOpEHHE, pEeaKIUd MPUCOCTUHEHUS —
THJIPOTraJIOTeHUPOBAaHUE, TaJloreHupoBaHue, ruapartanus (peakuus Kyueposa). Bunmnxmnopun,
MOJIMBUHUIIXJIOPU,.

Apenbl. beH3on: ero crpoeHue, HEKOTOpble (U3MYECKHE U XMMUYECKHE CBOWMCTBA
(ropeHue, peakuy 3aMelleHUs] — raJlorTeHHPOBaHNEe, HUTPOBAHUE), MTOJIyYeHHE U TPUMEHEHHE.
DKCTpaKLHUsl.



IMpupoansiii raz. CoctaB NpupoOAHOTro ra3a, €ro HaxoxjaeHue B npupoje. [Ipeumyniectsa
OPUPOJHOTO Ta3a KaK TOIUIMBA. XHMMHUYecKas mepepaboTka MPUPOIHOTO ra3a: KOHBEPCHS,
nuposin3. CUHTE3-ra3 U €ro UCIoIb30BaHUE.

Hed1b n cniocodbl eé nepepadorku. [lomyTHbI HEPTAHOI Ta3, ero coctaB U ppaKkIuu
(ra3oBbIli OeH3MH, MponaH-OyTaHoBas1, cyxol ra3). HedTs, e€ cocraB u nmepepaboTka (Ieperonka,
KpekuHr, pudopmunr). Hegrenpoaykrel. OkTaHOBOE YHCIO OCH3MHA.

KamenHnblii yrojib u ero mepepadorka. lckomaemblil yrosib: aHTpalMT, KaMEHHBIM,
Oypsiii. KokcoBanue kameHHoro yrisi. KokcoBwlii ra3, ammuaudHas BOJa, KaMEHHOYTOJbHas
cMmoda, kokc. ["a3uukanys u KaTaJIUTHYECKOE THAPUPOBAHNE KAMEHHOTO YIJIS.

Jlemoncmpayuu

J I'openue meraHa, 3TaHa, alleTUIICHA.

J OTHolIeHHe MeTaHa, STUJIeHa, alleTUIeHa U OeH30J1a K pacTBOpaM IepMaHraHara
Kaius 1 OpoMHOM BoJiE.

J ITomyyenue 3TUIIEHA peakuuen NeruapaTalvy 3TaHOoJIA U alleTHIICHA THIPOJIU30M
KapOua KajabIusl.

o Pa3noxeHne kaydyka IpM HarpeBaHUU, MCIIBITAHWE MPOLYKTOB Pa3JIOKEHHUS Ha
HEIPEACIBHOCTb.

. Komneknmu «HedTtp m HedrenpoaykTer», «KaMeHHBIH yroiib W MPOIYKTHI €TO0

nepepadboTkmy, «Kaydaykm.
Jlabopamopnvle onvimol
. OGHapy’KeHue MPOYKTOB TOPEHUS CBEUH.
. HccenenoBanue CBOMCTB Kay4yKoOB.

Kucaopoa- u azorcoaep:kamme opranHndeckue coeTnHeHnst

OnHoaromubie cnupThl. OyHKIHMOHAIBHAS TMAPOKCHIIBHASA rpymnma. ['omonornyeckuii
psAN  NpelenbHBIX  OJHOATOMHBIX  cnuproB. Homenkmarypa. M3omepus  monoxkeHus
¢byHKIMOHaIbHOU rpynnbl. BogopoaHas cBs3b. XUMHUYECKHE CBOMCTBA CIUPTOB. AJbAETHIHAS
rpynna. Peakuus »stepuduxaunuu, cioxsHsle 3¢upbl. I[lpumenenue coupros. [lelicTBue
METHUJIOBOTO M 3THJIOBOTO CIIMPTOB HA OPTaHMU3M YeJIOBEKa.

MHoroaromMHble CIUPTHI. DTHWICHIVINKOJIb KaK IPEJCTABUTEND ABYXaTOMHBIX CIIUPTOB U
TJIMLEPHH KaK NIPEJCTaBUTENb TPEXATOMHBIX CIIUPTOB. KauecTBeHHAs peakiivsi HA MHOTOaTOMHBIE
CIHPTHI, UX CBOMCTBA, NOJTy4YeHue U npuMeHeHue. [lonstue 06 antudpusax.

®enoa. CtpoeHue, oxyyeHue, CBOMCTBa 1 mpuMeHeHue peromna. KauecTBeHHbIC peakinm
Ha (peHos. B3aumHOeE BIMsiHME aTOMOB B MOJIEKYJIe (hpeHOIa.

AJbaeruibl 4 KeTOHbl. POpMalIbIErU U aAlleTAIBIET U KaK IPEICTaBUTEIH albIETHIIOB,
coctaB uX Mousekyl. DyHKIMOHalbHas KapOOHWIbHas rpynmna. KayecTBeHHbIe peaknMu Ha
anbaerunpl. CBoiCTBa, MONMy4YeHHE U NMPUMEHEHHE (popmalibJeruja u anetanpiaeruaa. Peakuuu
NOJMKOHJeHcauK Ui opmanbaeruaa. [IoHsaTre o KeTOHaxX Ha IpUMepe alleToHa.

KapG6onoBbie kuc10ThI. ['OMOTIOrH4ecKuil psii peaeabHBIX OJHOOCHOBHBIX KApOOHOBBIX
KHCJIOT. XMMHUYECKHEe CBOMCTBA KapOOHOBBIX KUCIOT. [lomyueHne u mpuMeHeHre MypaBbUHON U
YKCYCHOM KHCIIOT.

Caoxnbie 3¢upsbl. Kupbl. CrnocoObl MONyuyeHUs] ¥ XUMHYECKHUE CBOWCTBA CIIOKHBIX
a¢upoB. Crpoenue xupoB. KucnoTHbelil u mienodnoil ruapoius xupoB. Msina. ['uapupoBanue
JKUPOB.

YraeBoabl. Morocaxapuasl. ['moko3a kak anpaeruaocnupt. Copout. MoogHOKHCIIOE 1
cnuptoBoe  Opoxkenue. Porocunte3d. Caxapo3a Kak MpeACTaBUTENb  JUCAXapHUIOB.
[Tonucaxapuasl: KpaxMail, [EJUTI0JI03a.

Amunbl. AMuHOrpynna. AMUHBI NpeelibHbIe U apoMaTudeckue. AHWINH. [lonydenue
amuHOB. Peakuus 3unuHa. XuMu4eckue cBOMCTBA U MPUMEHEHUE AMHUHOB.



AMUHOKHMCJIOTBI. AMUHOKHUCIIOTBI, COCTaB UX MOJICKYJI M CBOHCTBa Kak amM(pOTEPHBIX
OpPraHUYECKHX COEAUHECHHMH. [TMUMH Kak MpeacTaBuTeNb aMHUHOKUCIOT. llomyueHue
MOJIUIIETU/IOB PEeAKIIUEH MOJMKOHAeH A, [IoHsATHE O MeNTUIHOMN CBSI3U.

Beaku. Crpoenne MolieKysa OEIKOB: TIEpBHYHAS, BTOPUYHAS U TPETHYHAS CTPYKTYPHI.
KauectBennsie peakiuu Ha Oenku. ['uaponus u neHatypanus 6enkoB. buonorndyeckue GyHKIAN
OCIIKOB.

I'eneTnyeckasi CBSA3b MeEKIY KJIACCAMM HEOPraHMYeCKHX coequHeHuil. [lonarue o
TEHETHYECKOM CBS3M MEXKIY KJIacCaMH YIJIEBOJAOPOAOB, KHUCIOPOJA- M a30TCOJAEpHKALIUX
coequHeHui. WMimrocTpaiusi TeHEeTMYECKOW CBSI3M Ha MPUMEPE OPraHMYEeCKUX COCAMHEHUM
Pa3JIMYHBIX KJIACCOB, COJIEPIKAILUX JBA aTOMA YIJIEPOIa.

Jlemoncmpayuu

. [TomyuyeHue anbaeruioB OKUCICHUEM CIIUPTOB.

. KauecTBeHHast peakiiis Ha MHOTOATOMHbBIE CIIUPTHL.

J 3aBUCHUMOCTh PACTBOPUMOCTH (heHOJIa B BOJIE OT TEMIIEPATYPHI.

. B3aumoneiictBue ¢ 6pomHoil Booil u xiopuaom xkenesda (I11) kak kauecTBeHHbIE
peaxiuu Ha (PeHoI.

. Peakuuu cepeOpsHOro 3epkajia U co CBEXenoay4eHHbIM ruapokcuaom meau (1)
IIPY HarpeBaHUU KAaK KaUeCTBEHHBIE PEaKIIUU Ha aJbJECTUIbL.

. OO6pa3ibl MypaBbUHOM, YKCYCHOM, NTAIBbMUTHHOBOM M CTE€APUHOBON KHUCIOT M MX
pPacTBOPUMOCTD B BOJIE.

. CBoiicTBa TJIFOKO3bl KAK albJETHa U KaK MHOIOATOMHOTO CIIUPTa B PEAKLHUSIX C
rugpokcuaom meau (I1).

. Wnentuduxamus kpaxmana.

. KauecTBeHHbBIE peakiiy Ha OEIKHU.

Jlabopamopnule onvimoi

CpaBHeHUE CKOPOCTH UCHAPEHUs BOABI U 3TAHOJIA.
PactBOprMOCTS IiIMIIEpHHA B BOJE.

XHUMHUYECKUE CBOMCTBA YKCYCHOM KUCIIOTBHI.
OnpeneneHue HENPeAEIbHOCTH PACTUTENBHOIO Maca.
WnenTudukanus kpaxmana B HEKOTOPBIX MPOAYKTaX MUTAHHUS.
M3rorosieHne KpaxMaJlbHOTO KIIEHCTepa.
H3rorosieHne Moeae MOJIEKYJl aMUHOB.
M3rorosieHne MOIEIN MOJIEKYJIbI TTIUIUHA.
Ipakxmuueckas paboma.

W nenTudukaiys opraHn4eckux coeIMHEeHUH.

Oprannyeckasi XuMHs ¥ 0011eCTBO

buorexHosorusi. JlpeBHeilmime W cOBpeMeHHble OuoOTeXHONOTHH. Baxueimue
HanpaBlieHUs1 OMOTEXHOJIOTUH: TeHHas (TeHeTHYecKast) U KileTouHasi uHkeHepus. Kionnposanue.

Moaumepspl. Kiaccudukanms mnoiaumepoB. VCKycCTBEHHBIE IMOJMMEPHI: IEIUTYJIOU,
areTaTHBIN MENK, BUCKO3a, Ieutodan. [Imactmaccel. Bomokna.

Cunrernueckue mnoJjumepsbl. [lomumepuzanuss M MOJUMKOHIEHCALUS KaK CIIOCOOBI
nosydyeHus: noiaumepoB. CuHteTnueckue kaydyku. [lomuctupon, TedioH U MOIUBUHMIXJIOPUT
KaK MpeAcTaBUTeNy miactmacc. CHHTETUYECKME BOJIOKHA: KAallpOH, HEWUJIOH, KEBJap, JIaBCaH.

Jlemoncmpayuu
. Konneknuu kayuyKkoB, TUIacTMacC, CHHTETUYECKUX BOJIOKOH M M3JIEJINIA U3 HUX.
. depMEeHTATUBHOE PA3JI0KEHHUE TMEPOKCHIA BOAOPOAA C TOMOIIBIO KaTasia3bl

CBEXXEHATEPTHIX MOPKOBU MJIH KapTOhes.
Jlabopamophuie onvimol
O3HaKOMJIEHHE € KOJUIEKIUSAMHU Kay4dyKOB, INIACTMACC U BOJIOKOH.
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Ilpaxmuueckas paboma. Pacno3HaBaHUe IJIaCTMAcC U BOJIOKOH.
11 KJIACC
CrtpoeHue BelecTn

OcHoBHbBIE CBelleHHsI 0 cTpoeHHH aTomMa. CTpOeHHUE aToMa: COCTaB siapa (HYKJIOHBI) U
anekTpoHHast obonouka. [lonstre 00 wu3oromax. [loHSATHE O XUMHYECKOM D>JIEMEHTE Kak
COBOKYITHOCTH aTOMOB C OJJMHAKOBBIM 3apsiIOM siapa.

Ilepuoauyeckass cucreMa XHMHYECKHMX JJIEMEHTOB M y4YeHHE O CTPOCHHUHM aTOMA.
®dusndeckuit cMbIci npuHsaTor B Tadsmie J[. V. MenaeneeBa CHMBOJIMKY: MMOPSIKOBOIO HOMEpa
aJIeMeHTa, HoMepa rnepuoja u Homepa rpynisl. [loHsTre o BaleHTHBIX 31eKTpoHax. OToOpaxkeHue
CTPOCHHUSI DJIEKTPOHHBIX 000JIOYEK aTOMOB XUMHUUYECKHUX JIEMEHTOB C IIOMOIIBIO 3JIEKTPOHHBIX U
ANIEKTPOHHO-TpadudecKkux Gopmyi. 3aKOHOMEPHBIC H3MEHEHUS CBOMCTB 3JIEMEHTOB B TIEPUOAAX
U rpynnax nepuogu4YecKOil CUCTEMbI KaK CJIEJICTBUE UX AJIEKTPOHHOI'O CTPOEHUS. DIEKTPOHHbIE
CEMEICTBA XMMHUYECKHUX DJICMCHTORB.

CraHoBJileHHMe W pa3BUTHE TMEPHOJMYECKOT0 3aKOHA W TEOPUM XHUMHYECKOI0
cTpoeHusd. [IpeanoceuIK OTKPBITHS MEPUOJINYECKOT0O 3aKOHA U TEOPUU XUMHUYECKOTO CTPOECHUS
OpPraHMYeCKUX COeAMHEHHUN. Ponb JHMYHOCTM B MCTOPUM XHWMHHU. 3HAY€HUE IPAKTHUKU B
CTAHOBJICHUU U PAa3BUTUH XUMHUYECKOU TEOPHUH.

Honnasi xumMuYecKasi CBSI3b M MOHHAsl KpUCTA/LUIMYecKas pemérka. Kartvonsl u
anuonsbl. [lonsTtre 00 HOHHONM XMMHUYECKOH CBSI3H. PU3MYECKHUE CBOKMCTBA BEIIECTB, UMEIOIINX
MOHHYIO KPUCTAUIMYECKYIO PEIIETKY.

KoBajnenTHas XUMHYeCKasi CBA3b. IToasarue 0 KOBaJICHTHOM CBSI3H.
DnekTpooTpuliaTeIbHOCTh.  HemossipHass M moJisipHas  KoOBaJ€HTHas CBs3b. KpaTHOCTH
KOBAJEHTHOM CBsI3U. MexaHU3Mbl 00pa30BaHUsl KOBAJIEHTHBIX CBSI3€W: OOMEHHBIM U JIOHOPHO-
akuenTopHbid. [loMApHOCTH MOJEKYJIBI Kak CIEICTBUE IOJSIPHOCTH CBS3M U TE€OMETPUHU
MOJIEKYJIbl. (PU3MYECKHE CBOMCTBA BEIIECTB, HMEIOIIMX AaTOMHYI) WM MOJEKYJSPHYIO
KPUCTAJUIMYECKYIO PELIETKY.

MeTtajuinyeckass XuMHUeckass CBs3b. IloHSTHE O METaUIMUECKON CBS3U W
METAITMYECKON KpPHUCTAUIMUECKOl pemérke. Ou3ndecke CBOMCTBA METaNIOB, 00YCIOBICHHbBIE
X KpUCTaUIMYECKUM cTpoeHueM. [Ipumenenne MetamnoB. YUEpHbIE M UBETHBIE METAJLIBIL.
CiaBbl.

Bonopoanas xumMuyeckas CBf3b. MEXKMOJEKYJIpHass MW BHYTPUMOJEKYJIApHAS
BOJIOPO/IHAS CBSI3b. 3HAYEHUE BOJAOPOIHBIX CBSI3€M B IPUPOJIE.

Mosmmepswl. [lomyyeHrne NoaMMEpoOB peakUusIMU MOTUMEPU3ALUHA U MOJUKOHAEHCALIHH.
Baxwuerime npeacraBuTeNd I1acTMacC U BOJIOKOH, MX IOJyYEHUE, CBOKMCTBA U NPUMEHEHHUE.
[ToHsITHE O HEOPraHMYECKUX MOJIUMEPAX U UX TIPEACTABUTEIIH.

Mucnepcuble cucrembl. [loHsTHe o aucnepcHoW (a3e U JUCIEPCHOHHON Ccpeje.
ArperatHoe COCTOSTHHE W pa3Mep 4acTHull ¢a3bl KaKk OCHOBA I KJIACCHU(UKAIIUU JTUCTIEPCHBIX
cucteM. ['py0oaucnepcHble CUCTEMBI — AMYIBCUHU, CYCIICH3UU U a3pPO30IU, UX MPEICTABUTEIH.

ToHKOAMCHIEPCHBIE CHCTEMBI — 30JM M Tel, WX IpeacTtaBuTenu. IIoHATHS O cuHepe3uce u
KOAryJIsiLiH.

Jlemoncmpayuu

. [Tepuoanueckas cucteMa xuMuueckux 3neMeHToB []. 1. MeneneeBa B pa3anyHbIX
dopmax.

. Mogenb HOHHON KPUCTAJUIMYECKON PEIIETKU Ha IIPUMEPE XJIOPUAA HATPHUS.

. MuHepansl ¢ *OHHOU KPUCTAININYECKON PEIIETKON: KalIbIUT, IaJIuT.

. Mogaenun MONEKyIpHON KPUCTAJUIMYECKON PEIETKU HA MIPUMEPE «CYXOTrO JIba»
WM MO/Ia U aTOMHOM KPUCTAITHYECKON PEeIETKY Ha TIpUMepe anmasa, rpaduTa Uik KBapiia.

° Mopens MonsipHOro 00BEMa raza.

. Mogenu KpUCTAIIINYECKUX PEIIETOK HEKOTOPBIX METAIIIOB.
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. Kosnexun 0o0pa3inoB pa3aTuuHbIX TUCTIEPCHBIX CHCTEM.

J CuHepesuc 1 KoaryJsnus.

Jlabopamopnule onvimoi

. KoHcTpynpoBanue MOJAEN METAIINYECKON XUMUYECKOU CBSI3H.

. [Tony4yeHne KOITOUTHOTO pacTBOpa KYpHHOTO OeJKa, UCCIeI0BAaHUE €T0 CBOMCTB
C TIOMOILBIO JIA3EPHON YKa3KH U IIPOBEJECHUE €T0 JeHATYPaLUH.

J [TonyyeHue 3MyJIbCUU PACTUTENBHOTO Macila U HabJII0JeHHE 32 €€ PacCIOCHUEM.

o [TomyyeHue cycneH3MHM H3BECTKOBOIO MOJIOKa U HaOmojgeHue 3a  eé
CeIMMEHTalueN.

XuMHYECKHE Pe€aKIuu

Knaccupurkanus xumMu4yecKux peakumi. M3oMepusanus Kak peakiusi, MPOTEKArOIast
0e3 M3MEHEeHMs COCTaBa BelllecTBa. AJuloTponus u e€ npuuuHbl. Kinaccudukanus peakuui mo
pa3IMYHBIM OCHOBAHUSIM: 110 YHCITY M COCTABY PEareHTOB M MPOJIYKTOB, IO TEILIOBOMY 3 (deKTy.
TepMoxuMuueckre ypaBHEHHUsI pEaKIIHil.

Cxopoctb xuMuuyeckux peakuuid. @DaxkToppl, OT KOTOPbIX 3aBUCUT CKOPOCThb
XUMUYECKUX  peaKkUui: MpUpoJa pearupyrouux BELIECTB, TeMmIeparypa, IUJIOIalb
CONPUKOCHOBEHUS PEArNPYIOUIUX BEIECTB, X KOHLEHTpaLus, HaIu4Kue Katanusaropa. [lonsatue
o karanmuze. DepMeHTHl Kak OWOJIIOTMYECKHE KaTanu3aropbl. MHTHOUTOpBI peakiuil U ux
3HA4YCHHUE.

O0paTtumMoCcTh XMMHYECKMX peakuuil. XUMHYeCKOe pPaBHOBeCHEe M CIOCOOBI ero
cvemienus. [lonstue o0 0OpaTMMBIX peakuMsAX M XUMHYECKOM paBHOBecwu. [Ipmanmmn Jle
[Hatenbe U cnocoObl CMEMICHUS XMMHUYECKOTO paBHOBecHs. OO0IIas XapaKTepUCTHKAa PEaKiuu
CHHTE3a aMMMAaKa M pAacCCMOTPEHME YCIOBMM CMEIIEHUsS pPAaBHOBECHS OTOM peakluu Ha
MIPOU3BOJICTBE.

I'mapoams. OOpatumblii U HeoOpaTUMBbIM ruaponau3. ['maponns cojell U €ro THUIIBI.
[TonsiTHE 00 SHEpreTHYecKOM OOMEHE B KJIETKE U POJIM THPOJIN3a B HEM.

OKuUCINTE/IbHO-BOCCTAHOBHTE/IbHbIE peakunu. CTeNeHb OKUCIICHUS U €€ ONpeIesIeHre
no ¢opmyaaM OpPraHHYECKUX M HEOpPraHMYecKHux BemiecTB. OKHMCIMTENM U BOCCTAaHOBMTEIH.
[TonsTue o mporeccax OKHCIEHUS U BOccTaHOBiIEHUs. COCTaBlI€HHME YpaBHEHUH XMUMHUYECKHUX
peaknuii Ha OCHOBE METO/1a 3JIEKTPOHHOT 0 OanaHca.

DJIEKTPOJIM3 PaciiiaBoB U pacTBopoB. IlpakTHueckoe npuMeHeHHe 3JIEKTPOJIM3A.
XapaKkTepuCTUKA TEKTPOIIN3a KaK OKHCIUTEIbHO-BOCCTAHOBUTEIHHOIO Nportecca. Oco0eHHOCTH
AJEKTPOJIN3A, MPOTEKAKIIET0 B PacTBOpPax JJIEKTPOJIMTOB. llomydeHne rajoreHos, BOJOPOJIA,
KHMCJIOPOJIa, IIEJIOYHBIX METAJUIOB U LIEJIOYEH, a TAKXKE AIFOMUHUS DJIEKTPOJIM30M PaCIlIaBOB U
pacTBOPOB COEIMHEHMM 3THX 3J1eMEHTOB. lIOHATHME O rajapBaHOIIACTHKE, TalbBAaHOCTETHH,
padUHUPOBAHUY IIBETHBHIX METAJLIIOB.

Jlemoncmpayuu

. PacTBopenune cepHON KHCIOTHI U aMMHUAYHOW CEIUTPHI M (UKCALUs TEIUIOBBIX
ABJICHUM I 9TUX IIPOLIECCOB.

. BzaumopeiictBue  CONSHOM, CEPHOM M YKCYCHOM  KHCIOT  OJMHAKOBOM

KOHIIEHTPALMH ¢ OJJUHAKOBBIMU KyCOUYKaMH (TpaHyJiaMH) IUHKA U B3aUMOJIEHICTBHE OJJMHAKOBBIX
KyCOYKOB DPAa3HBIX METaJUIOB (MarHus, LUHKA, Xele3a) C COJITHOM KHUCIOTOHW Kak MpuMep
3aBUCUMOCTH CKOPOCTH XMMUYECKON PEaKIUHU OT IPUPOJIbI PEarupyroIINX BEIECTB.

. B3aumopeiictBue pacTBOpoB THOCY/Ib(aTa HATpUs pa3HOM KOHIEHTpALUU WU
TEMIEPATYPbI C PACTBOPOM CEPHON KHUCIOTHI.

J MozenupoBaHHe «KHIISILIETO CIOS.

o Hcnonb30BaHue HEOPraHUYECKUX KATAIU3aTOPOB (CONel jkene3a, HOIUAa Kalus)

U TPUPOJHBIX OOBEKTOB, COJAEpXKAIIUX KaTasazy (ChIpoe MsICcO, KapTo(enb), Uil pa3ioKeHUs
HEePOKCHIa BOJOPOA.
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. B3anmogeiicTBue LUHKA C COJIIHOW KHMCIOTOW U COJISTHOM KHUCJIOTBI C HUTPATOM
cepebpa Kak MpUMepbl OKUCIUTENFHO-BOCCTAHOBUTEILHON PEAKLIMU U PEaKLIUU OOMEHa.

o KoHcTpyrpoBaHUEe MOIEIH JIEKTPOIU3EPA.

o BuaeodparMeHT O IPOMBIIIJICHHONW YCTAHOBKE IS TOJYYEHHUS aTFOMUHHSL.

Jlabopamopnule onvimel

. Wumoctpanst  npaBwia beproiie Ha MpakTHKe: MPOBEJCHHE PpEaKIUi ¢
oOpa3oBaHHEM OCaJIKa, Ta3a U BOJIBL

o [eTeporeHHbI KaTtaliu3 Ha MpPUMEpPe pas3loKEHHs IEPOKCHIA BOAOPOAa B
IPUCYTCTBUH JMOKCH/Ia MapraHIiia.

o Cwmerenne papHosecus B cucteme Fe®™ + 3CNS™ — Fe(CNS)s.

. HcrnbITanie HHANKATOPAMH CPEIbl PACTBOPOB COJICH Pa3IMYHBIX THUIIOB.

o OKHUCITUTEIbHO-BOCCTAHOBUTENIbHAS PEaKIMsg M peakius oOMeHa Ha HpuMepe

B3aMMOJIeCTBHS pacTBOPOB cyibdaTa Meau (II) ¢ xene3oM u pacTBOpoM MIETOUH.
Ilpaxmuueckas paboma. PenieHne SKCIIEPUMEHTAIBHBIX 3aJad MO TeMe «XUMHYecKast
peaxus.

BelecrBa 1 ux cBoiicTBa

Metaniabl. Ou3uyeckue CBONCTBA METAUIOB Kak (YHKLUUS HMX cTpoeHus. JleneHue
METaJIJIOB Ha TPYyNIbl B TEXHUKE. XUMUYECKUE CBOWCTBA METAJUIOB U AJIEKTPOXUMUUYECKUHN Pl
HanpspkeHul. [loHsTue o0 MeTamoTepMun (ATFOMUHOTEPMUS, MarHUETEPMUS U JP.).

Hemeranabl. Hemerannel kak oxuciauread. HemeTamibl Kak BOCCTAaHOBUTEIIH. Psn
3EKTPOOTPHULIATEIBHOCTH.

Heoprannueckue u opranudeckue KucJa0Tbl. KuciaoTsl B cBeTE aTOMHO-MOJIEKYJIIPHOTO
yueHusa. KuCIIOTBI B CBET€ TEOPUM DJIEKTPOJUTHYECKON auccounuanuu. Kuciaorel B cBere
npOTOHHOH Teopuu. OOIIMEe XUMHUUECKUE CBOMCTBA KUCIIOT.

Heoprannyeckue u oprannyeckue ocHoBanusi. OCHOBaHUs B CBETE

aTOMHO-MOJIEKYJIIpHOrO ydeHHs. OCHOBaHUS B CBET€ TEOPHM 3JIEKTPOJUTHYECKON
nucconuanuu. OCHOBaHMSI B CBETE IPOTOHHOW TEOpUH. XMUMHUUYECKUE CBOMCTBA OPraHUYECKUX U
HEOPraHWYECKUX OCHOBAHUM.

Heopranuvyeckue W opranudeckue am¢porepHbie coeaumHeHus. Heopranuueckue
am(oTepHble COeANMHEHUsI (OKCHJIbI U THAPOKCHU]IbI), UX CBOMCTBA U MoixydeHue. AMQoTepHbIe
OpPraHMYECKHUE COEIUHEHUS HAa IPUMEPE aMUHOKHUCIIOT. [lenTuabl 1 nentuaHast cBs3b.

Coumn. Knaccugukanus coneit. XKéctkocth BoAbl M crocoOsl €€ ycrpaHeHus. [lepexon
kapOoHara B ruipokapooHat u oopaTHo. O0IIMe XUMHUYECKUE CBOMCTBA COJIEH.

Jlemoncmpayuu
Komnexknus MeTanios.

Komnneknus HeMeTamios.

B3anMozeicTBre KOHIEHTPUPOBAHHOW a30THOM KHCIIOTHI C MEJIBIO.

Benbimka TepMUTHOM CMeECH.

Benbimka yépHoro nopoxa.

BrITecHeHHe rajloreHoB U3 UX PacTBOPOB IPYTMMH raJIOr€HaMHu.

B3aumonelicTBue mapoB KOHIIEHTPUPOBAHHBIX PAaCTBOPOB COJISTHOM KHUCIIOTBI M
aMMuaka («IpIM 0e3 OTHS»).

. ITomyyeHne ammMuaka U U3y4E€HHE €r0 CBOWCTB.

. Pa3nuuHble citydan B3aMMOJEHCTBHS paCTBOPOB COJIEH aTFOMHUHMS CO MIENOYBIO.

. ITomyuyenue KECTKON BOABI U YCTPAHEHHE €€ KECTKOCTH.

JlabopamopHule onvimbl

. ITonmyyeHnue HEPACTBOPUMOIO THAPOKCHUIA U €r0 B3aUMOAECUCTBUE C KUCIOTOM.

. HccenenoBanne KOHLIEHTPUPOBAHHBIX PACTBOPOB COJISHOM M YKCYCHOM KHUCIIOT

KareJIbHbIM METOIOM TP UX pa30aBlieHUH BOIOM.
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. [Tonyyenue ampOTEpHOTO THIPOKCUAA U U3YUCHUE €TO CBOMCTB.
J ITpoBeneHNE KaueCTBEHHBIX PEAKLIMM 110 OIIPEIEICHUIO COCTaBa COMH.

Ipaxmuueckas paboma. Perienne dKCIIepUMEHTATBHBIX 3a/1a4 10 TeMe «BemecTBa u ux
CBOMCTBAY.

X¥MHUS U COBPeMeHHOe 00111eCTBO

Xumudeckass TexHoJorusi. Ilpom3BoacTBo ammuaka u MeraHoJia. [lonstue o
XUMUYECKON TEXHOJIOTUU. XUMHUUYECKHE PEaKIiH, JIekKaIlIle B OCHOBE MPOU3BOJICTBA aMMHUaKa 1
MeTtanosa. O6mmas kiaccuuKamoHHas XapaKTepUCTUKA PEeaKIuil CHHTE3a B IPOU3BOACTBE ITHX
NpoayKTOB. HayuHble NPUHIMIBI, JEKallie B OCHOBE MPOU3BOJICTBA aMMHaKa W METaHOJIA.
CpaBHEHHE 3THX TPOU3BOICTB.

XuMu4yeckass TrpaMOTHOCTb KAK KOMIIOHEHT O00meidl KyJbTypbl 4eJOBeKa.
MapkupoBka yMaKOBOYHBIX MAaTE€pPUAJIOB, JJICKTPOHHUKHA M OBITOBOM TEXHUKH, IPOIYKTOB
MMATAHUS, STUKETOK IO YXOy 32 OJEKIO0M.

Jlemoncmpayuu

. Mopeinb NpOMBIIIIEHHON YCTAHOBKH MOJYYEHHUs CEPHOM KUCIIOTBHI.

. Mopenb KOJIOHHBI CHHTE3a aMMHaKa.

. BuneodparmMeHTsI 1 claiibl O CTETICHU YKOJIOTMYECKOM YUCTOTHI TOBApa.

Jlabopamopnvle onvimol

W3ydenne MapKUpOBOK pPa3JIMYHBIX BHJOB IPOMBIIUICHHBIX W IPOJOBOJBCTBECHHBIX
TOBapOB.
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Y4eOHO-TeMaTHUYeCKOE IJIAHUPOBAHM e

10 knacc
N3 Hux
Kou-Bo
No Paszpnen, Tema Nzyuenne | JlaGoparopnbie
4acoB Kountposs
HOBOTO U IPAKTHYECKUE
1 [Ipeamer 2 2 - -
OPraHU4YEeCKON XUMHH.
Teopust crpoeHus
OpPTaHUYECKHUX
COCIUHEHUN
2 YTI1eBOAOPOIBI U UX 12 11 - 1
IPUPOJIHBIE
HUCTOYHUKHU
3 Kucnopon- n 14 12 1 1
a30TCO/IepIKaIIIe
OpraHHYecKue
COCITMHEHUS
4 Opranuyeckas xumusi | 6 4 1 1
1 00IIeCTBO
Hroro 34 29 2 3
11 knacc
N3 Hux
Koui-Bo
No Paznen, Tema Nzyuenue | JlaGoparopubie
4acoB KonTpons
HOBOTO U IPAKTHYECKHE
1 CtpoeHHE BENIeCTB 9 9 - -
2 XuMuyeckue peakuuu | 12 10 1 1
3 BemecTBa u ux 9 7 1 1
CBOMCTBA
4 Xumus u 4 3 - 1
COBPEMEHHOE
00111eCTBO
Hroro 34 29 2 3
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Hoypoqﬂoe TEMATUIECCKOC IIJIAHUPOBAHUE

10 kaace
Ne [ToypouHoe riaHNpOBaHUE OcHOBHOE coziepKaHNEe ypoKa OCHOBHBIE BH/IBI IESTEIBHOCTH yUaIIUXCS I[:;\;E:IJ{I::G
Tewma 1. ITpeameTt opraanydeckoil Xumun. Teopusi CTpPOSHHsI OPraHUYECKHUX COCIMHEHHIN
1 | IIpeamer opraHN4YecKOH XUMHUHU OpraHuyecKkre BeIIecTBa: IPUPOJHEIE, XapakTepHu3oBaTh 0COOEHHOCTH COCTaBa §1
HCKYCCTBEHHbIE U CHHTETHYECKHE. OpPTraHMYeCKUX BELIECTB, KIACCH(OUIIMPOBATH UX
OCo0eHHOCTH COCTaBa M CTPOCHHMS Ha OCHOBE ITPOMCXOXKICHUS U epPepadboOTKH.
OpraHMYECKHX BellecTB. Buramism u ero ApryMeHTHPOBATh HECOCTOSITEIHHOCTh
kpax. [Tonsitue 00 yriaeBoaopoaax. BuTanu3Ma. OnpenensiTh OTINYNTENbHBIE
JeMoHcTpanuu. 0COOEHHOCTH yTJIEBOJOPOIOB
[TnaBnenne, oOyTIMBaHUE U TOPEHHUE
OpTaHWYECKUX BemecTB. Moaenn MoJIeKy
OPTaHUYIECKUX COCTMHEHUN pa3HbIX
KJ1accoB (IIIapOCTEPKHEBEIC U OOBEMHBIE).
OmnperieneHre 3IEMEHTHOTO COCTaBa
opraHuueckux coeguHeHui. [loptpersr A.
M. Bytneposa, . fI. Bepuemuyca, ®.
Bénepa
2 | OCHOBHBIE MOJIOKEHHSI TEOPHU XUMUYECKOTO OCHOBHBIE TIOJIOKEHHUS TEOPUHI DopMyIHpOBaTh OCHOBHBIE MTOJIOKEHHUS TEOPHH §2
CTPOCHHUS XMMUYECKOTO CTPOCHHS. BalleHTHOCTD. XUMHUYECKOTO CTpOeHHS. Pa3nu4ars HOHATHA
CrpyKTypHbIe ()OPMYJIBI — MOJHBIE U «BAJICHTHOCTB» U «CTETIEHb OKUCIICHUS.
cokparménnsle. [IpocTeie (oquHApHEBIE) U CocTaBiATh MOJIEKYJISIPHBIE M CTPYKTYPHBIC
KpaTHbIE (IBOMHBIE U TPOWHBIE) CBA3H. (bopmyIIBI.
N3zomepsr u nzomepusi. Bzaumuoe Bimsiane | KimaccuduimpoBaTs KOBaJIeHTHBIE CBSA3H 110
aTOMOB B MOJIEKYJIC. KPaTHOCTH.
JemMoHcTpanuu. OOBSICHATD SIBIICHHE U30MEPHU M B3aUMHOE
Ioptpetst A. M. bytneposa, 3. BIIUSHUE aTOMOB B MOJIEKYJIE
O®panknanga, ©. A. Kekyne.
JlaGopaTopHbIe ONBITHI.
Wzrorosnenne Mozeneil opraHnaecKux
COEIMHEHNH
Tewma 2. YTI€BOZOPOABI M MX IPUPOIHBIE HCTOUHUKH
3 AJKaHbl I'oMonornueckuit psan ankaHoB U ero obmiast | OnpenensaTh TPUHAAIEKHOCTh COSTUHEHUH K §3
4 | Ankansl dbopmyna. uknoankanel. CTpyKTypHas aJIKaHaM Ha OCHOBE aHAJIN3a COCTAaBa MX MOJEKyT. | §3
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n3oMepus yriaepogHou nenu. Pagukan.
AnkunbHble pagukansl. Homenkmarypa
aJIKaHOB. XMMHUYECKUE CBOICTBA aJIKaHOB:
TOpPEHUE, PeaKIUX 3aMeIeHHs
(TanoreHupoBaHKE), peaKLUs Pa3I0KEHUSA
MeTaHa, peakiys JeTUAPHUPOBAHNUS 3TaHA.
JdeMoHcTpanum.

I'openue ankaHoB U3 pe3epByapa ra3oBoi
3axurankd. OTHOIICHHE aJKaHOB K
OGpoMHOI1 BoJie, pacTBOpPY IepMaHTaHaTa
KaJIusl.

JlaGopaTopHbie onbIThl. OOHapYyKEHHUE
MPOJYKTOB TOPCHUS CBEUH

JlaBaTh Ha3BaHUs AJIKaHAM 10 MEXTYHAPOIHOM
HOMEHKJIAType. XapakTepru3oBaTh COCTaB U
CBOWCTBA Ba)KHEHMIIMX MPEACTABUTEIEH aIKAHOB.
Hab6nronate XuMUUYECKUN IKCIEPUMEHT U
(UKCUPOBATH €T0 Pe3yIbTaThl. Pa3nuyars
TIOHSTHS «TOMOJIOT» U «U30MEP»

AJIKEHBI I'oMonoruueckuit psz ankeHoB. DTUJIEH. OnpenensaTb NPUHAAIEKHOCTh COEAUHEHUN K §4
AJKEHBI Homenknarypa u cTpyKTypHas u3oMepus aJIKCHaM Ha OCHOBE aHaJIM3a COCTaBa UX MOJEKYNI. | §4
ankeHoB. [IpoMbllIeHHOE TTOJTyYeHHe JlaBaTh Ha3BaHMS aJIKEHAM IO MEXAYHapOJIHOU
AJIKEHOB: KPEKUHT U JIETHAPUPOBAHUE HOMEHKJIaType. XapaKTepu30BaTh COCTaB U
ankaHoB. Peakuus neruaparanuu 3TaHosa, CBOMCTBA BaXKHEHIINX MPEACTABUTENIEH alIKEHOB.
Kak TJabopaTopHbBIi coco0 MoTydeHus HaGmronats XuMUUECKUN IKCIEPUMEHT U
STUIIeHa. Peakiiuu nprcoennHeHus: (UKCUPOBATH €ro Pe3yJIbTATHI.
rupaTanys, TiAporaloreHUpoBaHue, PaznuyaTh MOHATUS «TOMOJIOT» U «U30MEPY IS
rajJjioreHMpoBaHue, NOJTUMEPU3ALIHSL. AJIKEHOB
[IpaBuiio MapkoBHukoBa. Oxucienue
ankeHoB. KauecTBeHHbIE peakuu Ha
HenpeJeNbHbIE YIIIEBOAOPOIbI.
JdeMoHcTpanum.
I'openue sTuieHa.
KauecTBeHHBIE peakIiy Ha JBOMHYIO CBS3b:
obeclBeYnBaHUE ITUIICHOM PACTBOPOB
NepMaHraHaTa Kais 1 OpOMHON BOJIBI
Ankanuensl. Kayuyku Conpsbk€HHBIE TUEHBI, IX HOMEHKIIATYypa. OnpenensiTe NPUHANIS)KHOCTh COSMHEHUN K §5

byraauen-1,3, m3onpen. Peakium
NpUCOEeTMHEHHS alIKaaneHoB. Kaydyku:
HaTypaJIbHbIH, CHHTETHYECKHUE
(OyTagueHoBBIN, H30NPEHOBEI). Peakius
JleGenesa. Bynkanusanus kayuyka. Pesnna.
D00HHT.

JleMoHCcTpanuu.

ajJKaJueHaM Ha OCHOBE aHajIM3a COCTaBa X
MOJIEKYJI.

JlaBath Ha3BaHMS AJIKaUEHAM I10
MEXAyHapOIHOH HOMEHKIIATYpe.
XapakTepHu30BaTh COCTaB U CBOMCTBA BaXKHEHUIITNX
MpeACTaBUTENEH aaKagueHOB.




Komnexkuusa «Kayuykn». JlabopaTopHble
onbIThI. VccnenoBanue CBOMCTB KaydyKOB

Oco3HaBaTh 3HAYUMOCTb POJIH OTEYECTBEHHOTO
y4€HOTO B MOJYYCHUH [IEPBOI0 CHHTETHIECKOTO
KaydyKa.

YcTaHaBIMBATH 3aBUCHMOCTD MEXKIY CTPOCHHEM U
CBOWCTBaMHM MOJMMEPOB Ha MPUMEPE Kaydyka,
pe3uHBI B D00HHTA

8 | AnkuHbl OO61ast xapakTepucTuka romojioruueckoro | Onpenensats NpUHAIEKHOCTh COETUHEHUHN K §6
psna. Cnoco0bl 00pa3oBaHus Ha3BaHUI aJIKMHaM Ha OCHOBE aHaJIN3a COCTaBa UX MOJEKYIL.
aJKUHOB. XMMHUYECKHE CBOWCTBA JlaBaTh Ha3BaHMS AJIKUHAM 10 MEXIYHAPOIHOU
aleTUICHA: TOPEHHE, PEaKIIH HOMEHKJaType. XapaKTepu30BaTh COCTAB
HNPUCOECTUHEHUS — MOJIEKYJIbI, CBOMCTBA U IPUMEHEHUE AllETHIICHA.
TUIPOrajJOreHupOBaHKe, TAIOT€HUPOBAHNE, | YCTaHABIUBATh MPHYNHHO-CIEICTBEHHYIO CBA3b
rugpatanys (peakuns Kydeposa), ero MEX]ly COCTaBOM, CTPOCHHEM MOJIEKYI,

HNOIy4YeHNE U NPUMEHEHNEe. BUHMI-XJIOpUA | CBOMCTBaMU M IPUMEHEHNUEM ALIETHIIEHA.
U €T0 NOJMMEepHU3alys B IONUXJIOPBUHUIL. Habmronate XuMuuecKuil SKCIIepuMeHT U
JeMoHcTpanuu. (UKCHPOBATh €T0 Pe3yJIbTaThI.
[TonyueHue aueruneHa peakuuen PaznuuaThs NOHATHS «KTOMOJIOT» U
ruaposinia kapouna kanenus. ['openne «HU30Mep» VIS aIKUHOB

arieTwieHa. KauecTBeHHBIE peakIiy Ha

TPOMHYIO CBSI3b: 00€CIIBEUHBAHNE

aleTUIEHOM PacTBOPOB IIEPMaHTraHaTa

KaJInsi 1 OpOMHOM BOJIbI

9 | ApeHsl beH3ou kak npeacTaBUTENb apOMAaTHUECKUX | XapaKTepH30BaTh COCTaB MOJIEKYIIBI, CBOMCTBA U §7
yraeBogopoaoB. CTpOEHHE MOJIEKYJIBI NpuMeHeHne OeH3ona.
6eH30i1a, ero (pU3MYecKrue CBONCTBA. YcTaHaBIMBaTh IPUYUHHO-CIEACTBEHHYIO CBS3b
Crioco0bI MOJTyYeHHsI 1 XUMUYECKHe MEXIy CTPOEHHEM MOJICKYJIbI OCH3011a, €eT0
CBOICTBa O€H30J1a: TOPEHHUE, PEaKIINU CBOWCTBAMH U IPUMEHEHHEM.
3aMELIEHUs] — raJlOr€eHUPOBaHUE, Habmrogate XuMHUECKUil SKCIIEPUMEHT U
HuTpoBanue. [lomyueHne u npuMeHeHne (UKCHPOBATh €r0 Pe3yJIbTaTh
6eH30ma.

JdeMoHcTpanum.
HccnenoBanne CBOMCTB OeH30I1a C
MIOMOIIBI0 OBITOBOTO PACTBOPHUTEIIS
«ConbBeHT»
10 | IlpupoaHBIif ¥ HOMYTHBIH Ta3bI CocraB npupoasoro rasa. Ero nHaxoxaenue | XapakTepH3oBaTh COCTAaB MIPUPOJHOIO rasa u §8

B npupoze. [IpenmyecTsa NpupoIHOro
ras3a Kak TOIUIMBa. XUMHYECKas
nepepabOTKa MPUPOIHOTO ra3a: KOHBEPCHsl,

OCHOBHBIC HAIIpaBJICHUA €0 nepepa60TKn n
HCIIOJIB30BAHUA.
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muponu3. CHHTE3-Ta3 U ero MpUMEHEHHE.
[MomyTHBIE Ta35I, HX cocTaB. [lepepaboTka
MOy THOTO ra3a Ha (PPaKIUK: CyXOi ras3,
MpOTaH-OyTaHOBAsI CMECh, TA30BbI OCH3HH.
Hemonctpanuu. Kapra nmonesnsix
nckomnaemelx PO

CpaBHUBATh HAXOXK/ICHHUE B IPUPOJIE U COCTaB
TIPUPOTHOTO r'a3a M MOIMYTHBIX Ta30B.
XapakTepHu30BaTh COCTaB MOMYTHOIO Ta3a U
OCHOBHBIE HAIIPABJICHU €ro MepepaboTKu U
HCIOJIb30BaHUSA

11 | Hedts 1 ciocoOsl ee nepepadoTku CocraB HedTH U €€ nepepaboTKa: XapakTepu3oBaTh COCTaB HE(PTH 1 OCHOBHBIC §9
NeperoHKa, KpeKuHr, pu(OpMHUHT. HarpasJieHus e€ nepepaboTKH.
Hedrenpoaykrs! 1 ux nonyuenue. [lonstue | Paznnyath HedTsiHbIe Qpakuuy U OIMCHIBATH
00 OKTaHOBOM 4HcIle. XMMUYECKHUE 00J1acT! MX IPUMEHCHHS.
CIOCOOBI MOBBIIICHHSI KAYeCTBA OCH3MHA. Oco3HaBaTh HEOOXOANMOCTD XUMHYECKUX
JleMoHcTpanuu. CIIoco00B MOBBIIICHHS KauecTBa OCH3MHA
Komnekmms «Hed1s u HEDTETIPOTYKTEHI»,
Bueo(hparMeHTHl U ciaiiasl «Ileperonka
HedTr». KapTa nosesHpix uckomnaembix PO
12 | KameHHslii yross 1 ero nepepaboTka KokcoBaHue KaMEHHOI'O YTJIA U €ro XapaKTepu30BaTh OCHOBHBIE MPOJYKTHI §10
MPOAYKTHI: KOKCOBBIN a3, aMMHaYHas KOKCOXMMHUYECKOTO NMPOU3BOICTBA.
BOJIa, KAMEHHOYTOJIbHAs CMOJIa, KOKC. OmnuceIBaTh 00IACTH MPUMEHEHHS KOKCOBOTO
INasudukarus kaMeHHOTO yTIIA. ra3za, aMMHAa4yHOM BOJbI, KAMEHHOYT OJIbHON
JeMoHcTpanuu. CMOJIBI, KOKCa.
Komnexnus «KameHHbli yroib u npoayktel | Oco3HaBaTh HEOOXOAMMOCTH ra3upUKauK
ero nepepadotkn». BuneodpparmenTs! n KaMEHHOT'0 YISl KaK aJIbTEPHATHBEI IPUPOTHOMY
craiinel «Kokcoxummieckoe razy
MIPOM3BOJICTBO»
13 | IloBTOpenune u 06odIIEHNE TectupoBanue, penieHue 3a1a4 1 Pemats 3a1a4n, BEINOIHATE TECTHI U YIIPAXXKHEHHS
BBITIOJTHEHHUE YIPAKHEHUH 110 TeMe TI0 TeME.
[TpoBoaNTH OLIEHKY COOCTBEHHBIX JIOCTIKEHUI B
YCBOCHUH TEMBI.
KoppekTupoBats cBOM 3HAHHS B COOTBETCTBHH C
IUTAHUPYEMBIM Pe3yJIbTaTOM
14 | KonrponsHas pabora 1 mo teme «Teopus ctpoeHus
OpPTaHWYECKHX COCTMHEHUH. YTIeBOIOPOABI
Tema 3. Kucinopos- u a30Tcoieprkaliye OpraHudeckue CoOeTMHEHUS
15 | OxgHOATOMHBIE CITUPTHI OyHKIMOHAIbHAS TUAPOKCUIIbHAS rpynna. | Ha3piBaTh CIMPTHI 110 MEKIYHAPOIHOM §11
16 | OgHOATOMHBIC CITUPTHI l'omonoruueckuii psi npeaenbHbIX HOMEHKJIAType. §11

OJTHOATOMHBIX CIIUPTOB. M3oMepust
MOJIOXKEHUS (DYHKIIMOHATBHOM TPYIIITEL.
BonopoaHas cBs3b. XUMHUYECKUE CBOMCTBA

XapaKkTepHu30BaTh CTPOCHUE MOJIEKYJI, CBOUCTBA,

CIIoCcoObI MOJy4YCHUA U obnactu MPUMEHCHUA
peACIbHbIX OJHOATOMHBIX CITUPTOB.
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cnupToB. AnbJeTuaHas rpynna. Peakius
ATePUPHUKALNH, CTIOKHBIEC d(PUPEI.
IIpumenenue cnuptos. JelicTBue
METHJIOBOTO U 3TUJIIOBOTO CIIUPTOB Ha
OpraHu3M 4YeJIoBeKa.

JdeMoHcTpanum.

OxucneHyue CupTa B albJeTU.
JlaGopaTopHble onbIThI. CpaBHEHHUE
CKOpPOCTHU MCIIAPEHUs BOABI M 9TAHOJIA

YcraHaBIMBaTh MPUYNHHO-CIIEACTBEHHYIO CBSI3b
MEXIy COCTaBOM, CTPOSHHEM MOJIEKYI,
CBOWCTBaMM U MPUMEHEHHEM METAaHOJIA U
JTaHoJA.

Habmtonate, caMOCTOATENBHO IPOBOIUTH U
OTUCBIBATh XUMHUYECKHUI IKCIEPUMEHT

17 | MHOrOaTOMHBIE CIIUPTEHI OTUNIEHITIUKOJIb KaK NPEICTaBUTEIND KrnaccupumupoBats ClIUPTHI 110 YUCITY §12
JIBYXaTOMHBIX CIIUPTOB ¥ TTIHLEPUH KaK THAPOKCIIIBHBIX TPYIIT B UX MOJIEKYJIaX.
MPEACTABUTEIH TPEXATOMHBIX CITUPTOB. XapakTepHu3oBaTh CTPOCHHUE, CBOICTBA, CIIOCOOBI
KauecTBeHHas peaknyust HA MHOTOATOMHBIE | MOJyYEHHS M 00JIaCTH MPUMEHEHHS
CIHPTHI, UX CBOWCTBA, NMOIyYECHHE U MHOTOaTOMHBIX CITHPTOB.
npumeHenue. [lonsatue 06 anTHdpH3ax. WnentndunnpoBath MHOTOATOMHBIE CITUPTHI C
JdeMoHcTpanum. IIOMOLIbIO KAYECTBEHHOU PEAKIIMH.
KagecTBenHas peakuus Ha MHoroatoMHele | Habmonate, caMocTOsITEIBHO IPOBOAUTE U
CIHPTEHI. OTMCBIBATh XUMHYECKHUH IKCIIEPUMEHT
JlaGopaTopHblie oNbIThHI. PacTBOprMOCTh
TTIMIIEPUHA B BOJIE
18 | denon CrtpoeHue, oIy4eHue, CBOUCTBA U XapakTepHu30BaTh CTPOCHHUE MOJIEKYJIbI, CBOMcTBa, | §13
npuMmeHeHne ¢eHona. KagecTBeHHbIC CIIOCOOBI OTyYSHHUS ¥ 00JIaCTH ITPUMEHEHHS
peakuuu Ha ¢peHos. BzanmHoe BinsHIE ¢enomna.
aTOMOB B MoJieKyJie (peHoma. Wnentndunnposars GpeHOI C TOMONIBIO
JdeMoHcTpanum. KaueCTBEHHBIX PEaKIUM.
3aBHCHMOCTH PACTBOPUMOCTH (PEHOIA B Cobuonath nmpaBuiia 6€30MacHOr0 00paleHus ¢
BOJIE OT TeMIeparypsl. Bzaumoneiicreue (denonom
(henona c 6poMHOM BOJION U XJTIOPUAOM
xenesa (1) kak kauecTBEHHbIE PEAKIIUU
19 | Anbneruzibl U KETOHBI DopmanbAeTu] U areTaIbIeT U KaK XapakTepHu30BaTh CTPOCHNE MOJIEKYJI, CBOHCTBA, §14

MIPEICTAaBUTENH aJIbJACTHIO0B, COCTAB UX
MouteKyJ1. DyHKITMOHATbHAS KapOOHMITbHAS
rpynmna. KauecTBeHHBIE peakiiuy Ha
anbaeruapl. CBoiCTBa, MOJyUYEHUE U
npUMeHEeHHEe POpMabIeTuaa 1
anertanpaernaa. Peakiymu
MOJIMKOHJICHCAIMH ISl (hOpMaJIbACTHIA.

CIOCOOBI OTyYSHHUsT U 00JIACTH ITPUMEHEHHS
(dopMmanpaernaa u aneTaabIerua.
WnenTndunnupoBars aabIeru/ibl ¢ IOMOIIbIO
Ka4eCTBEHHBIX PEaKIni.

Cobutonath IpaBuia 9KOJIOIMIECKH IPAaMOTHOTO U
6e3omacHoro oopaeHus ¢ GopManbIeruioM




[TonsiTHE 0 KETOHAX HA MPHMEPE alleTOHA.
JdeMoHcTpanum.

Peaxuus cepeOpstHOTO 3epKaja ¥ peakius
CO CBEXKEIMOIYYEHHBIM THIPOKCUIOM MEAU
(IT) mpu HarpeBaHUU Kak Kaue€CTBEHHBIE
peaxIMy Ha anbJeTrUabl

20 | KapOoHOBBIE KHCIIOTHI I'omonoruyeckuii psi npeAenbHbBIX XapakTepu30oBaTh CTPOCHUE MOJIEKYJI, CBONCTBA, §15
OJTHOOCHOBHBIX KapOOHOBBIX KHCJIOT. CIIOCOOBI OTyYESHHUS ¥ 00JIACTH ITPUMEHEHHUS
XuMHUUeCKUe CBOMCTBA KapOOHOBBIX MYpaBbUHOM U YKCYCHOM KUCJOT.
kucinor. [loxydenne u npuMeHeHne Paznnyath oOmmee, 0cOOEHHOE W €TUHUYIHOE B
MYpPaBbUHOH M YKCYCHOM KHCIIOT. CTPOCHHU M CBOICTBaX OPraHNYECKUX
JleMoHcTpanuu. (MypaBBHHOH M YKCYCHO) M HEOPTaHHYECKUX
O0pa3isl MypaBbHHOM, YKCYCHOI, KHCJIOT.
MaJIbMUTHHOBOM M CTEAPHHOBOM KHCIIOT U Habmonate, mpoBOANTS, ONUCHIBATE U
HX PacTBOPUMOCTH B BOJIE. (UKCHPOBaTh pe3yJIbTaThl JEMOHCTPALIMOHHOTO U
JlaGopaTopHbIe ONBIThI. XMUYECKHE 71a00PaTOPHOTO XUMHUYECKUX SKCIEPHUMEHTOB.
CBOMCTBA YKCYCHOM KHCIIOTHI CobronaTh npaBuiia 3K0JIOTHYECKU I'PaMOTHOTO U
0e3omacHOro oopaleHus: ¢ KapOOHOBBIMHU
KHUCIOTaMHU
21 | Cnoxubie 3¢upsl. JKupbt CriocoObl MONyYeHHSI U XUMHUUECKHE XapaKkTepHu30BaTh PEAKIUI0 ATepUPUKAIINN KaK §16
CBOMCTBA CJIOXKHBIX 3pupoB. CTpoeHue 00paTUMBIil 0OMEHHBIH MPOIECC MEXKTY
JKUPOB. KHUCIIOTHBIN 1 MENTOYHON THAPOJIN3 | KUCJIOTAMH M CHHPTaMH. XapaKTephU30BaTh
*HUpoB. Mbuta. ['mapupoBaHue >KUPOB. CTPOCHHE MOJIEKYJI, CBOMCTBA, CIIOCOOBI
JleMoHcTpanum. MOTy4EHHS ¥ 00JIACTH IPUMEHEHHS )KUPOB.
Kosutekmms crnoxubix 3¢upoB. Komteknust | YcranaBauBaTh 3aBUCHMOCTD MEXKTY
»KHUpoB. OOpa3ubl TBEPAOTO M KHUIKOTO (pU3MYECKUMH CBOHCTBAMH )KHPOB, COCTABOM HX
MBLIA. MOJIEKYJI ¥ IPOUCXO0KAeHreM. OTIHCHIBATh
JlaGopaTopHble onbIThI. OTnipenencHne MPOHM3BOJCTBO TBEPABIX )KUPOB HA OCHOBE
HETIpeIeIbHOCTH PACTUTEIBHOTO Maciia pactutenbHBIX Macen. Habmonats, mpoBOAUTS,
OTIMCHIBATh M (PUKCHUPOBATH PE3YIBTATHI
JEMOHCTPAIIMOHHOTO U JIAOOPaTOPHOTO
XUMHWYECKHUX SKCIIEPUMEHTOB
22 | VrieBojpl Yranesoasl. MoHocaxapubl. ['roko3a kak OmnpenemnsTe NPUHAAIEC)KHOCTh OPTaHUIECKIX §17

anpaerupocupt. Copour. MomogyHOKHCIOE
u crupToBoe OposkeHne. PoTocuHTeE3.
Hucaxapunsl. Caxapo3sa. Iloaucaxapusl:
KpaxMaJl, 1IeJUII0I03a.

JleMoHCcTpanuu.

COEJIHEHUI! K yriIeBoAaM.

PasznnuaTth MOHO-, M- ¥ MOJIHCAXAPUABI IO UX
CIIOCOOHOCTH K THJIPOJIU3Y.

[IpuBoaNUTE NpUMEpPHI NpEACTaBUTENEH Kaxa0H
TpyMIbl YIIE€BOAOB.




CBoJiCTBa IJIIOKO3BI KaK abJAeruaa U Kak
MHOTOaTOMHOTO CIIUPTA B PEaKLUAX C
runpokcunom meau (11). Unentudukanms
Kpaxmaja.

JlaGopaTopHblie ONBITHI.

N3roroBnenue kpaxmanbHOro KiencTepa.
WnenTudukamnms kpaxmana Kak
KOMIIOHEHTa HEKOTOPBIX MPOJYKTOB
MMUTaHUS

Habmonats, mpoBOANTS, OMUCHIBATE U
(bUKCHPOBATh PE3yIbTAThl JEMOHCTPAIMOHHOTO U
J1a00PaTOPHOT0 XUMUYECKUX SKCIEPHUMEHTOB

23 | AMuHBI AmuHOrpynna. AMUHBI IpeJENbHbIE U OnpenensaTb NPUHAAIEKHOCTh OPraHUYECKOTO §18
apomarndeckue. AHUNKH. [loryuenue COEJMHEHHs K aMUHAM Ha OCHOBE aHAJIN3a
amMuHOB. Peaknus 3uHnHa. XUMU4eCKue COCTaBa €ro MOJNEKYIL
CBOWCTBA ¥ MIPUMEHEHNE AMHUHOB. XapakTepH30BaTh CTPOCHHE MOJIEKYIIbI, CBOUCTBA,
JemoHcTpanuu. CIIOCOOBI OTyYCHHUS M 00JIACTH IIPUMEHEHHS
IToptpet H. H. 3unnna. Komtexuus AQHWIKHA.
AQHWJIMHOBBIX KpacHUTEJIeH. OOBSICHSATD, IIOYEMY MBI MOXKEM TOPIUTHCS
JlabopaTopHble ONbITHI. 3roTOBIEHNE JIOCTHUKEHUSIMU OTE€YECTBEHHON OpraHu4ecKon
MOJIeNIe MOJIEKYJl aMUHOB XHUMHH.
CobmoniaTh paBuia 6e30nacHOro oopamieHus ¢
AHWJIMHOM M KPACHUTENIIMH Ha €T0 OCHOBE
24 | AmuHOKHCIOTHL. Benkn AMMHOKHUCIIOTBI, COCTaB UX MOJIEKYJ U OnpenensTh NPUHAIEKHOCTH OPTaHUYECKOTO §19
CBOMCTBA KaK aM(OTEPHBIX OPraHMYECKUX COEJMHEHUs K aMUHOKHCIIOTaM Ha OCHOBE
coequHEHUH. [MHIMH Kak IpeacTaBUTeIb aHalIN3a COCTaBa €r0 MOJICKYJIBL.
aMUHOKHUCIOT. [TonydeHue noIunenTuioB XapakTepHu30BaTh CBOICTBa aMHUHOKHUCIIOT KaK
peaxnueil nonukonaeHcanuu. [onarue o amM(OTEepHBIX COCANHEHNI.
nentuaHoi cea3u. CTpoeHne MoNeKy Pa3znnuaTh peakuuu NONUKOHAECHCALNN U
0eJKOB: MMepBUYHAs, BTOPUYHAS U MOJIUMEPHU3aLH.
TpeTU4Has CTPYKTyphl. KauecTBEeHHbIE XapakTepHu30BaTh COCTAB M CTPOCHHUE MOJIEKY,
peaxrmu Ha 6enku. ['unponns, CTPYKTYpPY U CBOWCTBa OEJIKOB.
JIeHaTypanus 1 ONoJIorHYecKue QyHKINN WnentupunmpoBats OSNKH.
OenKoB. OmnwuceiBaTh 6MoOTHIecKre PyHKINH OSITKOB Ha
JdeMoHcTpanum. OCHOBE MEXIIPEIMETHBIX CBSI3€H ¢ Ornomoruei
KauecTBeHHbIE peakiuu Ha OeJIKH.
JlaGopaTopHble onbIThL. M3roToBnenue
MO/IEJIU MOJIEKYJIbI TNIMIITHA
25 | I'enernueckas CBsI3b MEXIY KilacCaMH IToHsATHE O reHETUYECKOH CBA3H MEXTY YcTaHaBIMBATh B3aUMOCBS3b MEX/Y COCTABOM U §20

HEOPraHn4CCKux COC,Z[I/IHCHI/Iﬁ

KJlacCaMu yIJI€eBOAOPOAOB, KUCIOPOA- U
a30TCOoACPIKAINX COCHHHGHHﬁ.

CTPOCHUEM MOJICKYJT U CBOICTBaMH
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Wnmroctpanysi reHeTHYECKOM CBS3U Ha
MpUMEpE OPTaHNIECKUX COCTUHEHNH
Pa3IUYHBIX KJIACCOB, COACPIKAIIMX /IBA
aToMa yriepoja

MIPEICTaBUTEIICH YIIEBOAOPOIOB, KUCIOPO- U
A30TCOJEPIKAIINX COCTUHEHUM.

OcCyIecTBISITh YpaBHEHUsI peaKklni,
WUTIOCTPUPYIOLINX T€HETUYECKYIO CBSI3b MEXAY
MPEACTaBUTENSIMU YTIIEBOIOPOOB, KUCIOPOI- U
A30TCOJEPKAIINX COCTUHEHHIH.

IToHnmaTh B3aUMOCBSI3b MEXKAY
HEOpraHMYeCKUMH U OPraHUYECKUMU BEIIECTBAMHU

26 | Ilpaktnueckas pabora Nel Wnenrndukanns WneHTndukanus opraHu4ecKux IIpoBonuTh, HaOIIOAATH U ONIHUCHIBATH
OpPTraHUYECKNX COCTUHEHUH COCIMHECHUH XMMHYECKHH SKCIIEPHUMEHT II0 TTOATBEPKICHHUIO
CTPOCHHMS ¥ CBOMCTB PA3IMYHBIX OPraHMYECKUX
COCIMHEHHH, a TAK)KE NX UIACHTU(PHUKALUH C
TIOMOIIBIO KAUECTBEHHBIX PEAKIIUH
27 | IloBTOpeHue u 0000ImICHUE TectupoBaHue, penieHne 3a1a4 1 PemaTs 3a1a4n, BEINOIHATE TECTHI U YIIPAKHEHHA
BBITIOJTHEHHUE YIPAXKHEHUH 110 TeMe TI0 TEME.
[TpoBoANTH OLIEHKY COOCTBEHHBIX JIOCTHIKEHUI B
YCBOGHHH TEMBI.
KoppekTupoBats cBOU 3HaHUSA B COOTBETCTBHH C
IUIAHUPYEMBIM Pe3yIbTaTOM
28 | KoutpossHast padota 2 o teme «Kucaoposa- u
a30Tco/IeprKallie OPraHUIECKHE COSAUHCHIS»
Tema 4. Opranuueckas XuMHs ¥ 00I1IECTBO
29 | buoTtexHOIOTHS Pa3Butne 6uorexHonoruu. Hanpasnenus OOBACHATD, YTO TAKOE OMOTEXHOJIOTHSI, TEHHAS §21
OMOTEXHOJIOTUHU: TeHHas (TeHeTHYecKast) U UHXXECHEPUs, KIIETOUHAsl UHXCHEPUS,
KJIeTOYHast HHXXeHepus. KilonnpoBaHue. KJIOHUPOBAHHE.
JleMoHCcTpanum. XapakTepHu3oBaTh poib OMOTEXHOJIOTHH B
BuneodparmenTs! 1 crnais! 1Mo peLIeHnH POJI0BOJILCTBEHHOM POOIIEMBI 1
OMOTEXHOJIOTUN N HIMMOOMIIN30BaHHBIM COXPaHEHHH 3/I0POBBSI YEIIOBEKa
dhepmenTaM
30 | Hoaumepsi Knaccugukamms moarumepos. KrnaccuduimpoBats noauMeps! 10 pa3IHIHBIM §22

HckyccTBEHHBIEC TOTUMEPHI: IEILTYJIOH],
arieTaTHHIN MENK, BUCKO3a, IeJUT0(aH.
Hemoncrpanuu. Komiexuus nojimmepos.
KOJ’IJ’[CKHI/IH CUHTCTUYCCKHUX IMOJIMMEPOB U
U3JIeINI U3 HUX

OCHOBaHUSIM.
Pa3nnyaTth HCKYCCTBEHHBIE ITOJIUMEDBI,
KJIaCCH(UITMPOBATH UX U MPHUBOIUTH IPUMEPHI
TIOJINMEPOB KaXKOU IPyIIIBL.

VYcTaHaBIMBATh CBSI3U MEXy CBOMCTBAaMU

TOJIMMEPOB U 00acTIMU UX MMPUMCHCHUA
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31 | CuHTeTHYECKHE TOTUMEPHI [MonmMepu3anus 1 MOJMKOHACHCAINS KaK PazmiuaTs peaknuy HoMMMepHU3anu 1 §23
CIOCOOBI MOTYyYCHHUS TIOJIUMEPOB. TIOJIMKOH/ICHCAIINH, IPUBOANUTE IPUMEPHI 3THX
Cunretnueckue kayuyku. [loauctupon, CII0COOO0B MOJTyYEHHS TIOJIUMEPOB.
Te(JIOH U TOJIMBUHUIIXJIOPUA KaK OnuchIBaTh CHHTETHYECKHE KayqyKH, IIIIACTMACCHI
npezacTaBuTeny iactmMacc. CHHTETHYECKHE | W BOJIOKHA Ha OCHOBE CBSI3U CBOWCTBA —
BOJIOKHA: KallpOH, HEIJIOH, KeBJap, JIaBCaH. | MPUMEHEHHE
JdeMoHcTpanum.
Kosutekust CHHTETHUECKHUX MOJIUMEPOB:
IUIaCTMAcC, BOJIOKOH M M3JISTIHH M3 HUX

32 | Ilpaktnueckas pabora Ne2 PacrosnaBaHue Pacro3znaBaHue miIacTMacce M BOJIOKOH [IpoBoanTh, HAOMIOAATH M OTIMCHIBATH

IUIaCTMAacc ¥ BOJIOKOH XMMHYECKHUI SKCIIEPHUMEHT 10 HACHTH()UKAIN
IUIACTMAcC ¥ BOJIOKOH C MOMOIIBIO KaYeCTBEHHBIX
peakimi
33 | KonTpomsHas padora Ne3 MtoroBas KOHTpOJIbHAS [ToBTOpenue n 0600mEeHMEe Kypca.
pabora ITonBenenne UTOroB yueOGHOTO roaa
34 | AHanu3 UTOTOBOH KOHTPOJBHOM pabOTHI
11 knacc
Ne IToypouHoe ruiaHHpOBaHUE OCHOBHOE coziepKaHie ypoka OCHOBHBIE BH/IBI ISITEIBHOCTH yUYalUXCsl 2130;;[2?{1::6
Tema 1. CTpoeHHE BEIIECTB

1 | OcHoBHBIE CBEJICHUS O CTPOCHUU aTOMa CrpoeHune aToma: cocTaB sipa (HyKJIOHBI) B | XapaKTepH30BaTh CIOKHOE CTPOSHHE aTOMa Kak
3neKkTpoHHas obonouka. [TonsTre 06 CHCTEMBI, COCTOSIIEH M3 Apa U AIEKTPOHHON
n3oromnax. [ToHATHE 0 XUMHYECKOM 000JI0UKH.
3JIEMEHTE KaK COBOKYITHOCTH aTOMOB C XapakTepH30BaTh YPOBHHU CTPOCHUS BEIIECTBA.
OJIMHAKOBBIM 3aps0M sipa. OmnuceIBaTh yCTpOHCTBO U paboty bonbmioro
JemMoHcTpanuu. aJIpOHHOrO KoJulaiizepa
[Toptpetsr 3. Pezepdopaa, H. bopa.
Buneodparments! u cnaiinst «bosbmoi
aZpOHHBIN KoJIaiinep», « Y pOBHHU CTPOCHUS
BEILIECTBA»

2 | Tlepuoauyeckas cuctTeMa XUMHYECKHUX DJIEMEHTOB DusnvecKuit CMbICT MPUHATON B TalbJIHIE OnuceIBaTh CTPOCHUE aTOMa XUMHYECKOTO

J.W. MenzeneeBa u yueHHUE O CTPOCHUU aToMa

JI. 1. MenneneeBa CHMBOJIMKH:
MOPSIKOBOTO HOMEPA DJIEMEHTa, HoMepa

3JIEMEHTA Ha OCHOBE €T0 MOJIOKEHUS B
nepuoguueckoi cucreme /1. . Menneneesa.
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neprosa u Homepa rpymmsl. [lorsTie o
BaJICHTHBIX ANIEeKTpoHax. OToOpakeHne
CTPOEHHMS DJIEKTPOHHBIX 000JI0UYEK aTOMOB
XMMHYECKHX 3JIEMEHTOB C TIOMOILBIO
AJIEKTPOHHBIX H AJIEKTPOHHO-TpadHIECKUX
¢opmyi. OObsicHEHHE 3aKOHOMEPHOCTEH
M3MEHEHHMS CBOICTB JIEMEHTOB B IIEpPHUOJax
W Ipynnax nepuou4eckoi CUCTEMBI KakK
CJIC/ICTBHE HX JJIEKTPOHHOTO CTPOCHHUS.
DJEeKTPOHHBIC CeMENHCTBA XUMHIECKUX
3JIEMEHTOB.

JdeMoHcTpanum.

PaznuaHbIe BapHaHTHI IEPUOANIECKON
TaOJIUIIBI XUMHYCCKHX 3JIeMEHTOB. [lopTper
J. U. Menaeneesa.

JlaGopaTopHbIe ONbITHI.

MonenupoBaHue NOCTPOCHUS
MEePHONYECKON CUCTEMBI C TOMOIIBIO
KapTo4yek

3anuchIBaTh HICKTPOHHEIE H 3JIEKTPOHHO-
rpadugeckue GopMyITbl XHMUYECKUX SIIEMEHTOB.
OmnpenensaTb OTHOIIEHHE XUMUYECKOT0 3JIEMEHTa
K OIpeeEHHOMY 3JIEKTPOHHOMY CEMEHCTBY

CTaHOBIICHHE U PaA3BUTHUEC NIEPUOINICCKOI'O 3aKOHA
1 TCOpHUHU XUMHUYCCKOI'0 CTPOCHUA

IIpennocslIku OTKPBITHSI IEPUOIUUECKOTO
3aKOHA M TEOPHH XUMHUYECKOTO

CTPOEHHMS OPIaHUYECKHUX coeauHeHnit. Poib
JMYHOCTH B UCTOPHH XUMHH. 3HAYECHHE
MPAKTUKH B CTAHOBJICHUH U PAa3BUTHH
XHUMHUYECKHX TEOPHH.

JdeMoHcTpanum.

IloptpeTst

. . MenneneeBa u A. M. bytneposa

IIpencraBisaTh pa3BUTUE HAYYHBIX TEOPUH 110
CIHpaJI Ha OCHOBE TPEX (OPMYITHPOBOK
MEPUOINIECKOT0 3aKOHA ¥ OCHOBHBIX
HAMpaBJICHUHN pa3BUTHsI TEOPUH CTPOCHUS
(XMMHYECKOT0, JJIEKTPOHHOTO 1
MIPOCTPAHCTBEHHOTO).

XapakTepHu30BaTh poib IPAKTHKH B CTAHOBICHUH
U Pa3BUTUU XUMHUUYECKON TEOPUHU.
XapaKTepHu30BaTh BKJIAJ POCCUMCKUX YUEHBIX B
MUPOBYIO HayKy.

OOBACHATH, TOYEMY MBI MOKEM TOPAUTHCS
JIOCTHKEHUSIMU OT€4ECTBEHHON XUMUU

Wonnas xumudeckas CBSI3b 1 HOHHBIC
KPUCTAJINIMYECKUC PCIICTKU

KaTtnoHb! ¥ aHHOHBI: WX 3apsIIbl K
KJIaccu(UKAIMs IT0 COCTABY Ha MPOCTHIC U
cioxusble. [Torstue 00 HOHHOMI
XUMHYECKOH CBsI3H. MloHHas
KpHUCTaJUTHYECKas peréTKa U (GU3NIecKue
CBOMCTBA BEILIECTB, UMEIOIINX HOHHYIO

XapaxkTepu3oBaTh HOHHYIO CBSI3b KaK CBS3b
MEX]Ty HOHAMH, 00Pa3yIOIIUMUCS B Pe3yIbTaTe
OT/IaYX UJIM NpUEMa JIEKTPOHOB aTOMaMHU WJIU
rpynIaMu aTOMOB.

OnpenensaTb NPUHAAIEKHOCT HOHOB K TOW MM
HMHOM rpynme Ha OCHOBAHMHU WX 3apsJia U cOCTaBa.
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KPHUCTAIUINYECKYIO PEIIETKY .
JdeMoHcTpanum.

Monenb HOHHOM KPUCTAIIIIMYECKON
PEETKY Ha IPUMEpPE XJIOPUIA HATPHUS.
Munepaisl ¢ MOHHOM KpUCTaNIM4ECKOU
PELIETKOM: KaIbLUT, FAJIUT

XapakTepu3oBaTh (PU3UICCKIE CBOWCTBA BEIICCTB
C MOHHOM CBA3BIO

KoBanentnas xumudeckas cBsi3b. ATOMHBIE K
MOJICKYJIAPHBIC KPUCTAJIIIMYECKUC PCIICTKU

IIoHsiTHE O KOBAJICHTHOM CBSI3U.
DNeKTPOOTpULIATENBHOCTE. HemonsapHas u
MOJIIpHAas KOBaJIeHTHAas CBsi3b. KpaTHOCTH
KOBaJICHTHOM CBSA3H. MeXaHU3MBbI
00pa30oBaHMs KOBAJICHTHOH CBS3M:
OOMEHHEBIH U TOHOPHO-aKIETITOPHEIH.
[TongspHOCTH MOJIEKYIIBI KaK CIEICTBUE

MOJAPHOCTH CBA3HU U TCOMCTPUU MOJICKYJIbL.

Kpucrannnueckue pemeéTK BenecTB ¢
KOBQJICHTHOI CBA3BIO (MOJICKYJISIPHBIC U
aToMHbIe). DU3NYECKUE CBOWCTBA BEIIECTB,
HUMEIOIIUX aTOMHYIO WJIH MOJIEKYJISIPHYIO
KPUCTAJUTUYECKYIO PEHIETKY .
JdeMoHcTpanum.

Mopenu MOJEKYJIIPHONW KPUCTAIIIMYECKON
PELIETKY Ha IPUMEPE «CYXOT'O JIbJAy WU
M0J1a ¥ aTOMHOM KpUCTAIITUNYECKON
PEIETKY HA TIPUMeEpE aiaMasa, TpaduTa wiu
KBapIa. Mozens MOJIIpHOTO 00BEMa Ta3a

OnuceIBaTh KOBAJICHTHYIO CBA3b KaK Pe3yJIbTaT
00pa3oBaHMs OOIIKMX IEKTPOHHBIX AP WM Kak
pe3yibTaT NePEKPhIBaHUS JICKTPOHHBIX
opOuraneii.

KnaccuduimpoBaTs KOBaJICHTHBIE CBSI3H MO
3IEKTPOOTPHULATEIILHOCTH aTOMOB, Y4aCTBYOIIUX
B 00pa30BaHNUM CBS3H, KPAaTHOCTH U CIIOCOOY
MIEPEKPBIBAHMS HJIEKTPOHHBIX OpOHTAIIEH.
XapakTepHu3oBaTh (pU3NUYECKUE CBOMCTBA BELIECTB
C KOBAJICHTHOM CBS3bIO

MeTtannnaeckas XuMHIeCcKasi CBSI3b

IToHsaTHEe 0 METANIMYSCKON CBI3HU U
METAINIMYECKONH KPUCTAIIIMUECKON
pemérke. PU3nYeCKUE CBOUCTBA METAILIOB,
00yCIIOBJICHHBIE MX KPUCTATMUECKUM
crpoenuem. [IpumMeHeHEe METaIIOB.
UépHbie u 1iBeTHBIC MeTaIIbl. CIUTaBhlI.
JdeMoHcTpanum.

Mopenu KpUCTaJUIMYECKUX PEMIETOK
METaJlJIOB.

JlaGopaTopHbIe ONBITHI.
KoHncTpyupoBanue Moneny MeTamuinueckon
XUMHYECKOH CBA3K

XapakTepu30BaTh METAJUIMUECKYIO CBSA3b KaK
CBSI3b MEXX/y HOH-aTOMaMH B MeTaJllaX | CIIaBax
HOCPE/ICTBOM 0000IIECTBIEHHBIX BaJEHTHBIX
3JIEKTPOHOB.

OOBACHATD EAUHYIO MIPUPOIY XUMHUIECKUX
CBsA3EN.

XapakTepu30BaTh (YU3MUECKHE CBOHCTBA
METaJIOB
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Bopmopomnas xummdeckasi CBsI3b

MesxmonexkysipHas ¥ BHyTPUMOJIEKY-
JsIpHas BOJOPOIHBIE CBSI3U. 3HAUCHHE
BOJIOPOJIHBIX CBA3EH B IIPUPOJIE.
JdeMoHcTpanum.

Buneodparments u ciaiinel «CTpyKkTypa
Oenkay.

JlaGopaTopHble onbITHI. [leHaTyparms
Oenka

XapakTepHu30BaTh BOZOPOJHYIO CBS3b KaK 0COOBII
BHJ XUMHYECKOH cBsI3U. Pasimnuare
MEXMOJIEKYJIIPHYIO U BHYTPUMOJIEKYJIIPHYIO
BOJIOPOJIHYIO CBA3b. PackphIBaTh poib
BOJIOPOJHBIX CBSI3€H B OpraHU3aI[H MOJICKYJI
6rornonMepoB (OEIKOB U HyKJIEHHOBBIX KUCIIOT)
Ha OCHOBE MEXIIPEMETHBIX CBsA3EH ¢ Onosoruei

[Honumepst

[TosnydyeHre NoaIuMEPOB pEAKLUSIMU
MOJIMMEPU3ALUH U NTOJUKOHACHCALIUY.
Baxnelimme npeacTaBuTeIN miacTMace u
BOJIOKOH, UX MOJy4Y€HHUE, CBOMCTBA U
npuMeHeHue. [loHsaTre o HeopraHMYeCKUX
MOJIMMEPax U UX MPeICTABUTEIH.
JdeMoHcTpanum.

Komnexuun «ITnactmaccery, «BoaokHay.
O06pa3ipl HEOPTaHUYECKUX MOJIUMEPOB —
BELLECTB ATOMHOM CTPYKTYPbI

XapaKTepI/ISOBaTB TOJIMMEPHI KaK
BBICOKOMOJICKYJIIPDHBIC COCANHCHU .
Pazmuuarts peaknuu nNoJIMMepu3anuu u
IIOJIMKOHACHCAIIUH.

OnuceIBaTh BaKHEHIIIHE npeacTaBUTCIN
IJIACTMACC U BOJIOKOH M Ha3bIBaTh 00JACTH UX
MPpUMCHCHU A

JucnepcHbie cucTeMbl

[TonsTre o nucnepcHoit asze u
JIICTIEPCHOHHON cpejie. ArperaTHoe
COCTOSIHHE | pa3Mep YacTHIl (a3bl Kak
OCHOBA JUTS KJIacCU(PUKAIIH JUCIICPCHBIX
CHUCTEM. DMYJIbCHH, CYCIICH3UH, adPO30JH
KakK rpy0O0IUCTIepCHBIE CUCTEMBI, MX
MIPeJCTaBUTENN. 30JIH U TeJIH KaK
TOHKOZHCIICPCHBIE CHCTEMBI, FIX
npezactaButeny. [loHsaTue o cuHepesuce u
KoaryJsmuu.

JdeMoHcTpanum.

Komnnexkmuu 06pa3iioB pa3muaHbIX
JUCTIepCcHBIX cucteM. CHHepesnc u
KOAryJIsIys.

JlaGopaTopHblie ONbITHI.

[MonyueHne KOIIOUIHOTO pacTBOpa
KypHHOTO OeIKa, HCCIleI0OBaHKE ero
CBOHCTB C ITOMOIIBIO JIA3EPHOHN YKa3KH U
poBeJicHUe ero aeHaryparun. [lomydenue

XapakTepHu30BaTh Pa3IUIHbIC TUIBI TUCTIEPCHBIX
CHCTEM Ha OCHOBE arperaTHOr0 COCTOSIHUS
JCTIEpCHON (ha3bl U TUCTIEPCHOHHOM CPEJIbI.
PackpriBaTh poJIb pa3IMUHBIX THIIOB AUCTIEPCHBIX
CHCTEM B NIPUPOAE U )KU3HU YeJIOBEKa.
[TpoBoanTh, HAOMIOAATH M OTIMCHIBATH
XUMHYECKHH SKCIIEPUMEHT
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AMYJIBCHN PACTHTEIFHOTO Maciia ’
HaOJro/IeHue 3a e€ paccIOoeHUEM.
[TonyyeHue CyCrieH3UH U3BECTKOBOTO
MOJIOKA ¥ HaOIIOIeHUE 3a €6
celMMeHTaluen

Tema 2. XuMuueckue peakiuu

10 | Kiaccugukanusi XUMHUYECKHX peaKkLUi W3omepu3zanus Kak peakiust, npoTekatommas | OnpenensiTb NPUHAIICKHOCTh XUMHYECKON

11 | Kiaccudukanusi XUMUYECKUX PEaKLUi 0e3 U3MEHEHUs COCTaBa BEILIECTB. peaKkuuy K TOMY MM UHOMY THITy Ha OCHOBaHUH
AnnoTtponust u €€ IPUYHHBIL. Pa3JINYHbBIX IPU3HAKOB.
Kitaccudukanms peakuuii mo pasauyHbIM OtpaxaTh Ha MUCbME TEILIOBOH A dekT
OCHOBAHHSM: T10 YHCITy U COCTaBY XHUMHYECKHX PEaKIUii C MOMOILBIO
PEareHTOB M NPOIYKTOB, IO TEIUIOBOMY TEPMOXHUMHYECKUX yPaBHEHUH.
adpdexty. TepmoxuMHuUecKre ypaBHEHHS [MoaTBepKaaTh KOJIMYECTBEHHYIO XapaKTCPUCTHKY
peakuuii. 9K30- U Y9HIOTEPMHUUYECKUX peakimii pacyéramMu mo
JleMoHCTpanHH. TEPMOXHUMHYECKIM YPABHCHUAM
PacTBOopeHue cepHOI KUCIIOTHI U
aMMHUAYHOM CENUTPBI U (PUKCALHS
TEIJIOBBIX SIBJICHHUH, COTPOBOXKIAIOLINX ATH
HPOLECCHI

12 | CxopocTh XUMHYECKUX PeaKIni ®DakTopbl, OT KOTOPHIX 3aBUCUT CKOPOCTh YcraHaBiIMBaTh 3aBUCUMOCTb CKOPOCTH

XUMUYECKHUX PEaKLUi: mpupoaa
pearupyoIrx BeIecTB, TEMIepaTypa,
IJI0LIA/lb CONPUKOCHOBEHUS U
KOHLEHTpALUsl pearupyrox BEUIeCTB,
Hanuuue katanuzaropa. [lonstue o
katanmze. DepMeHTHI KaKk OMOJIOTHYECKUE
KaTam3aTopbl. THTHOUTOPEI peakIiii, uxX
3HAYECHHUE.

JdeMoHcTpanum.

BzaumonelicTBue coisiHOM, CEpHOM U
YKCYCHOM KHCIJIOT OJIMHAKOBOM
KOHIIEHTPAIUU C OJMHAKOBBIMU KyCOUKaMHU
(TpaHynamu) IIHKA U B3aUMOACHUCTBHE
O/IMHAKOBBIX KYCOUKOB Pa3HbIX METAJIOB
(MarHwvs, IIHKA, jKeje3a) C COJITHOU
KHCJIOTOH KaK MpUMEPbI 3aBUCUMOCTHU
CKOPOCTH XUMUYECKUX peaKuuil oT
pUpObI BellecTB. B3aumopeiicteue

XUMHYECKOH peakIiuy OT IPUPOBI Pearnpyromux
BEIIIECTB, UX KOHIIEHTPAIIUH U TUIOLAaIN
COIIPUKOCHOBEHMSI, @ TAKKE OT TEMIIEPATYPHI.
PackpriBaTh poJib KaTAIN3aTOPOB Kak (haKTOPOB
YBEIIMYEHUS] CKOPOCTH XHMUYECKOH peakuy U
paccMaTpuBaTh HHTMOMTOPHI KAK «aHTOHHMBD)
KaTaJu3aTOPOB.

XapakTepu3oBath (pepMEHTHI Kak ONOJIOTHIECKHe
KaTann3aTopsl OEIKOBOI MPHPOJIBI U PACKPHIBATH
HX POJb B MPOTEKAHNN OMOXMMHYECKUX PEaKIHHA
Ha OCHOBE MEKIPEAMETHBIX CBA3EH C OHOIOTHEH.
IIpoBoanTh, HAOIIOAATH U OTIMCHIBATH
XUMHYECKUNA IKCTIEPUMEHT
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PacTBOpOB THOCYIb(aTa HATPHSA Pa3HON
KOHIIGHTPALMU U TeMIIePaTypHI C
pacTBOPOM CEPHOU KUCIIOTHI.
MopenupoBaHUe «KHIISILIETO CIOSD».
I'eTeporeHHbIH KaTaau3 Ha IpUMepe
pasioKeHUsI IEPOKCH/Ia BOAOPOIa B
NPUCYTCTBHH JANOKCH/IA MapraHia.
JlaGopaTopHbIe ONBITHI.
Hcnonp30BaHne HEOPTaHUISCKUX
KaTaIn3aTopoB (coJel xemne3a, Hoauaa
KaJus) ¥ IPUPOJHBIX 00BEKTOB,
cozIepIKaIIiX KaTanasy (ChIpoe MsCo,
KapTodens), s pa3okKeHUs IEPOKCHIA
BOJIOpOJa

13

OOpaTUMOCTh XMMHUUYECKHX PEAKLUH. XUMHYECKOE
paBHOBECHE U CITOCOOBI €T0 CMEIIEHUS

Kiaccudukanms XuMUIeCKUX peakuui mo
npu3Haky ooparumoctu. [loHsTne 06
00paTUMBIX PEaKIUsAX U

XMMHUYECKOM paBHOBecuu. [IpuHnun
Jle-IllaTenpe 1 cIOCOOBI CMELCHNUS
XMMHYECKOT0 paBHOBecHs. Obmas
XapaKTEePUCTHKA PEaKIU CHHTE3a aMMHaKa
W pacCMOTPEHHUE YCIOBUH CMEIIEHHS e¢
paBHOBECHSI Ha IPON3BOJICTBE.
JdeMoHcTpanum.

Cwmenienue paBHOBecHs B cucteme Fedt +
3CNS™ — Fe(CNS)3

JlaGopaTopHbIie ONbITHI.

Wnmroctpanus npasuna bepronse Ha
MpaKTHKE: TPOBE/ICHHUE PeaKiuii ¢
o0pa3zoBaHMEeM OcajKa, ra3a u BOJbI

OnuchIBaTh COCTOSIHUE XUMUYECKOTO PABHOBECHS
U Mpejjiarath CIoCcoObI €ro CMEIICHUS B
HEOOXOIUMYIO CTOPOHY Ha OCHOBE aHaIu3a
peaxuuu u npuHiuna Jle-Illarense.

ITpoBoauTH, HAOIIOIATH U OMUCKHIBATD
XUMHUYECKHUHI 3KCIIEPUMEHT
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Tuaponus
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T'uaponus

OO6paTtuMBIif 1 HeOOPATUMBIN THAPOIIH3.
I'unponus coneil u ero tunsl. I'maponus
OpPraHUYECKUX COEJUHEHUI B HKUBBIX
opranuzmMax. [loHsTHE 00 SHEpPreTHIECKOM
oOMeHe B KJIETKE M POJIM THAPOJIN3a B HEM.
JlaGopaTopHbIe ONBITHI.

HcnblTanne MHIUKATOPAMU CPEAbI
pPacTBOPOB COJIEH pa3NUYHbIX THIIOB

OmnpenemnsTs THI THIPOIN3a COIM HAa OCHOBE
aHaJu3a e€ cocTaBa.

KnaccudummpoaTs ruaponms coneit mo KaTHOHY
U aHHOHY.

XapakTepHu30BaTh pojb FUIPOIN3a OPraHUUECKUX
COEJIIHEHUI B OpraHu3Me.

[TpoBoanTh, HAOMIOAATH U ONIMCHIBATH
XUMHYECKUH IKCTIEPUMEHT
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16 | OxkuCIUTEFHO-BOCCTAHOBUTEIFHBIC PEAKITIH CreneHb OKHUCIICHHS U €€ OIIpeiesIeH e 10 OmnpenemnsaTs OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIC
(OBP) (hopMynaM OpraHNIECKUX U peaKnuy Kak IpOIecCH, IIPOTEKAIOIIHE C
HEOpraH4YecKuX BemecTB. OKUCIUTENN ’ HU3MEHEHHEM CTeleHel OKUCIICHNSI aTOMOB
BoccTaHOBUTENH. [loHsATHE O TIpoLeccax 9JIEMEHTOB, YYaCTBYIOUIUX B PEAKIHH.
OKHCJICHHS ¥ BOCCTAHOBIICHUSI. PaznnyaTth OKMCIUTENH U BOCCTAHOBUTENb,
CocraBiieHHe ypaBHEHHH XUMHYECKUX MIPOLIECCHI OKUCICHHS U BOCCTAHOBIICHUSI.
peakLuii Ha OCHOBE METO/1a 3JIEKTPOHHOT'O CocraBnsate ypasHenust OBP Ha ocHOBe MeToza
GanaHca. 3JIEKTPOHHOTO OajaHca.
JdeMoHcTpanum.
BsaumoaeiicTBue 1MHKA C COJISTHOM
KHCJIOTOH W HUTPATOM cepedpa.
JlabopaTopHblie ONbITHI.
OKHCIUTENFHO-BOCCTAHOBUTEIIFHASL
peakiyst U peakuus oOMeHa Ha mpuMmepe
B3aUMO/ICHCTBUSI PaCTBOPOB CyJibaTa
meau (II) ¢ )xene3oM B pacTBOPOM IIENOUH
17 | DnexTpoau3 pacijiaBoB U PaCTBOPOB. XapakTepucTUKa dJIEKTPOIN3a KakK OnuChIBaTh AMEKTPOJIN3 KaK OKUCIUTETHHO-
[TpakTHyeckoe NPUMEHEHUE MIEKTPOIH3a OKHCJIUTEIHHO-BOCCTAHOBUTEIHHOTO BOCCTaHOBUTEJIBHBIN MPOIIECC.
18 | DiekTpoaM3 pacIiiaBOB U PACTBOPOB. nporiecca. OcCOOEHHOCTH 3IIEKTPOIIN3A, PaznnuaTh 371€KTpOoIn3 paciiaBoB U BOIHBIX
[MpakTHyeckoe NPUMEHEHUE IEKTPOIH3a MPOTEKAIOIIEr0 B PACTBOPAX AJEKTPOJIUTOB. | PacTBOPOB.
[IpakTHdeckoe MprUMEHEHHE IEKTPOITN3a: XapakTepHu30BaTh MPAKTHICCKOE 3HAUCHHE
MIOJTyYCHHE TAIOTEHOB, BOJIOPO/Ia, AJIEKTPOJIH3a Ha TPUMEpPE MOTYyUSHHST aKTHBHBIX
KHCJIOPO/Ia, MEIIOYHBIX METAJUIOB H METaJUIOB M HEMETAJIOB, a TAKXKE Ha MPUMepe
IIEeTI0YCeH, a TAaK)Ke ATFOMHHUS raJbBaHOIUIACTHKY, TaTbBAHOCTETHH U
3JIEKTPOJIM30M PACILIaBOB U PACTBOPOB padUHUPOBAHUS IBETHBHIX METAJLIOB
COCIMHEHUH ATHX 3JIeMeHTOB. [loHsATHE 0
raJlbBaHOIIJIACTHUKEC, IaJIbBAHOCTCTHH,
papUHUPOBAHKUH [[BETHBIX METAJLIIOB.
JdemoHcTpanmu.
KoHCcTpynpoBaHie MOJENHN 3JIEKTPOIU3Epa.
BuneodparmenT o mpoMBIIIIIEHHOH
YCTAHOBKE JUISl TTOJTyYEeHUsSI ATIOMUHHUS
19 | Ilpaktuueckas pabora Nel Pemenue Pemenne skcnepiMeHTANBHBIX 33124 MO [TnanupoBath, MPOBOANTH, HAOIIOAATH U
9KCIIEPUMEHTAIILHBIX 3a]a4 110 TeMe « XMMHUUecKas | TeMe « XMMHUYecKasl peaKius» OITUCHIBATH XMMUYECKHH IKCIIEPUMEHT C
peaKIs» cO0JIIO/ICHUEM ITPAaBHJI TEXHUKHU 0€3011aCHOCTH
20 | INToBTOpeHue u 0000IICHNE TectupoBanue, penieHue 3a1a4 1 Pewats 3a1a4n, BEINOJIHATE TECTH U YIIPAXKHEHHS

BBITIOJIHCHUC pra)KHCHI/If/'I 110 TEME

110 TEMC.
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[IpoBOINTH OIIEHKY COOCTBEHHBIX HOCTIKCHHUN B
YCBOCHHH TEMEI.

KoppexTtupoBath cBOU 3HaHUSI B COOTBETCTBUH C
IJIAHUPYEMBIM PE3yJIbTaTOM

21 | KontponbHas pabora 1 no teme «CtpoeHne
BelllecTB. XUMUYECKasl peaKius»
Tewma 3. BeniectBa 1 ux cBOicTBa

22 | Meramib ®duznueckue cBoicTBa MeTayuioB. Jlenenne | XapakTepuzoBarh (pU3NYECKUE U XMMUUECKHE
METaJLJIOB HA FPYIIbI B TEXHUKE. CBOWCTBa METAJIJIOB HA OCHOBE NPEJICTABICHUN 00
XumMuueckue CBOMCTBa METAJIIOB U OBP u nono>xeHus: METaIIOB B
3JIEKTPOXUMHUYECKUHN PsIT HAPSKEHUH. 3IEKTPOXUMUYECKOM PSAY HAIPSKEHUH.
[lonsTe 0 MeTaILIOTEPMUU Habmrogats 1 onmcHBAaTh XUMAYECKHAN
(amOMUHOTEPMUS, MATHUETEPMIES U JIP. ). SKCIIEPUMEHT
JdeMoHcTpanum.
Komnexkuusa metamos. B3aumonelicteue
KOHLEHTPHUPOBAHHOHN a30THOM KUCIIOTHI C
MeJbto. Bembliika TepMUTHOM cmec.
IToptper H. H. bekerosa

23 | Hemetamibt Hewmeranns! kak okucautenu. Hemerasuibt OnuceIBaTh OCOOCHHOCTH TIOJIOKEHUS
KaK BOCCTaHOBUTENU. Psij HEMETaJUIOB B neproanyecko cucreme /1. U.
3NEKTPOOTPULATEILHOCTH. MeHnzeineeBa, CTpPOCHHE UX aTOMOB U KPUCTAJLIIOB.
JdeMoHcTpanum. XapakTepHu3oBaTh 00IIHe XMMUYECKHE CBOHCTBA
Komnexmmsa HemeranioB. Bemblmmka HeMmeTansioB B ceeTe OBP u ux nonoxxeHus B pagy
4y€pHOro nopoxa. BeirecHeHHe ranoreHoB 3JIEKTPOOTPULATENBLHOCTH.
U3 UX pACTBOPOB APYTUMHU rajoreHaMu Habmronats ¥ onHCHBATh XUMUYECKHI

SKCIIEPUMEHT
24 | HeopraHn4eckue 0 OpraHHYECKUE KHCIOTHI Kucnotsl B cBeETE aTOMHO-MOJIEKYJISIPHOTO CoOOTHOCHUTD NPEACTABUTENEH OPraHUUYECKUX U

yueHus. KHcioTel B cBeTe TeOpun
JJEKTPOIUTUICCKON TUCCOIHAIUH.
KucnoTs! B cBeTe MPOTOHHOW TEOPHHU.
O0111Ie XMMHUYECKHAE CBOMCTBA KHACIIOT.
Krnaccudukanus Kucior.

JlaGopaTopHbIii ONBIT.

HccnenoBanue KOHLIEHTPUPOBAHHBIX
PacTBOPOB COJITHOW M YKCYCHOM KHUCJIOT
KaIleJIbHBIM METOJIOM IIPH UX pa30aBICHUN
BOJIOU

HEOPraHUYECKHUX KHUCIIOT C COOTBETCTBYIOMIEH
KJIacCU(PHKAIIMOHHOW TPYIION.

OmnuceIBaTh 00IIME CBOMCTBA HEOPTaHUYECKHX U
OpPraHUYECKUX KHCJIOT B CBETE TEOPUH
SIEKTPOITUTHIECKON JICCOIHMAINH U C TO3UIINN
OKHCJICHHUSI-BOCCTAHOBJICHHUS KATHOHA BOJIOPOJIA
WA aHHOHA KUCJIOTHOTO OCTATKa.

OnpenensiTh 0COOEHHOCTH XUMHYECKUX CBOHCTB
a30THOM, KOHLIEHTPUPOBAHHOM CEPHON U
MYpaBbUHOI KHCIIOT.
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[IpoBonuTh, HAOIIOAATE U OOBACHATE PE3yIIETATHI
MPOBEIEHHOT0 XUMHYECKOTO IKCIEPHMEHTa

25 | Heopranndeckne 0 OpraHMYECKHUEe OCHOBaHHS OCHOBaHUS B CBETE aTOMHO- OmnwuceBaTh HEOPTaHUYECKIIE OCHOBAHUS B CBETE
MOJIEKYJISIpHOTO yueHHsi. OCHOBaHUS B TEOPHH AIIEKTPOJIIUTHUECKON AUCCOLUALINN.
CBETE TCOPHUHU AIEKTPOIUTHUECKON XapakTepHu3oBaTh CBOMCTBA OPTaHUYECKUX U
nqucconyanuy. OCHOBaHUS B CBETE HEOPraHUYECKHX OECKHUCIIOPOHBIX OCHOBAHH B
npotoHHo# Teopun. Kinaccudukarms CBETE MPOTOHHOI TEOpHH.
OCHOBaHMH. XUMHYECKUE CBOWCTBa [IpoBoanTh, HAOMIOAATH U OTIMCHIBATH
OpPTraHMYeCKUX M HEOPraHHYECKUX XUMHUUYECKHH SKCIIEPHUMEHT
OCHOBaHHUHU.
JdeMoHcTpanum.
Koiekuus mienoyei 1 aMUHOB.
BzaumonelictBue napos
KOHIICHTPHUPOBAHHEIX PACTBOPOB COJISTHOM
KHCJIOTBHI M aMMHUaKa («IbIM 0e3 OTHS»).
ITonmyyeHne aMMuaka U U3y4eHHE €ro
CBOJCTB.
JlabopaTopHbIe ONBITHI.
ITonmyyeHne HEpacTBOPUMOTO THAPOKCHA U
€ro B3aUMOJEHCTBUE C KUCIOTOM

26 | Heopranuueckue o opraHnudeckue aMm(poTepHble Heopranuueckue ampoTepHble COSAMHEHNsT | XapaKTepu30BaTh OPraHUuECKHUe 1

COCTUHCHUS (oKcHIBI ¥ THIPOKCU/IBI), X CBOHCTBA U HeopraHnYecKue aM(OTEpPHBIC COCTMHEHUS KaK

nony4yeHre. AM(OTEepHbIC OpraHUIECKUE BEIIECTBA C JBOWCTBCHHON (DyHKIHEH.
COCIIHEHUS Ha TIpUMepe aMHHOKHCIIOT. XapakTepHu30BaTh CBOMCTBa aMHHOKHUCIIOT KaK
[enTrap! 1 neNTHIHAS CBA3b. aM(pOTEPHBIX OPTaHMICCKUX COCTUHCHUH.
JemMoHcTpanuu. PackprIBaTh pOIb aMHHOKHCIIOT B OPTaHU3AIIH
PasnmudHBIC CITydan B3amMOACHCTBHS JKI3HU Ha OCHOBE MEKIPEIMETHBIX CBS3CH C
pacTBOPOB COJIEH aTFOMUHUS CO HIETOUbIO. Ouosorueit
JlaGopaTopHbIe ONbITHI.
[Tosrydyenne ampoTepHOro THAPOKCHAA U
H3Y4YEHHE €ro CBOMCTB

27 | Conu Knaccugukamms coneit. JKéctkocTs Boabl 1 | XapakTepH30BaTh COIHA OPTaHUUECKUX U

CIocoObI €€ yCTpaHeHUs

[epexoxn kapOoHaTa B THAPOKAPOOHAT U
oOparHo. O0mIMe XUMUYECKUE CBOHCTBA
coJielt.

JemMoHcTpanuu.

HEOpPTraHWUYECKHUX KUCJIOT B CBETE TEOPUHU
SJIEKTPOJIUTUYECKON TUCCOLUAIIH.
CooTHOCHUTD NIpeCcTaBUTENEH coneit
OpraHUYECKUX M HEOPTraHUYECKHUX KUCIOT C
COOTBETCTBYIOIICH KIacCU(UKAITUOHHON
TPYNIOH.
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[Tonyuenune KECTKOM BOABI U YCTPAHEHUE
€€ )KECTKOCTH.

JlaGopaTopHBbIe ONBITHI.

IIpoBeneHue KaueCTBEHHBIX peaKIui Mo
OIpEeIeNIEHUIO COCTaBa COIH

XapaKkTepHu30BaTh KECTKOCTh BOJBI U IIpejIaraTh
CHOCOOHBI €€ yCTpaHeHus.

OnuceiBaTh 0OIIME CBOMCTBA COJICH B CBETE
TEOPHUH DIIEKTPOTUTUUECKON TUCCOIMAIINH.
IIpoBouTH, HAOIOIATH U OMUCHIBATH
XUMHUYECKHUH IKCTIEPUMEHT

28 | Ilpaktnueckas paborta No2 Pemienne Pemenne sxcrniepuMeHTaNBHBIX 33714 110 [InanupoBatk, MPOBOANTH, HAOIIOAATH U
SKCIIEpUMEHTAIBHBIX 3a]a4 1o TeMe «BemectBan | Teme «BemecTBa n UX CBOWCTBaY OITUCHIBATH XUMUYECKHH IKCIIEPUMEHT C
UX CBOMCTBa» cO0JIIO/ICHHEM TPaBUJI TEXHUKHU 0€3011aCHOCTH
29 | IloBTOpeHHe 1 0000IICHUE TectupoBanue, penieHue 3a1a4 1 Pewath 33124y, BBINOJIHATH TECTHI U YIIPAXKHEHHS
YIpaKHEHUH 110 TeMe TI0 TEME.
[TpoBoANTH OLIEHKY COOCTBEHHBIX TOCTIKEHUI B
YCBOCHUH TEMBI.
KoppekTupoBaTh CBOM 3HaHHS B COOTBETCTBUH C
IUIAHUPYEMBIM PE3yJIbTaTOM
30 | KonTpompHas pabota 2 o Teme «BemecTBa i ux
CBOMCTBA
Tema 4. XuMusi M COBPEMEHHOE OOIIECTBO
31 | Xumuyeckas texHojorus. [Ipou3BoacTBO aMMuaka | [TOHSTHE O XMMUYECKOM TEXHOJIOTHH., XapakTepu3oBaTh XUMHUYECKYIO TEXHOJIOTHIO KaK
U METaHoJIa XuMHUYECKHE PEaKIMK B IPOU3BOICTBE NPOU3BOJUTENBHYIO CHITy OOLIECTBaA.
amMMmuaka u Metanosna. HayuHnele npuHnunel, | OnuceiBaTh XMMHUYECKHE MTPOLIECCHI, JIEKAIINE B
JieXxallue B OCHOBE IIPOU3BOJICTBA aMMHaKa | OCHOBE IPOM3BOJCTBA aMMHaKa M METaHOJIA, C
u MeTaHosa. CpaBHEHHE 3TUX IPOU3BOJICTB. | MOMOIIBIO POIHOTO S3bIKA U SA3bIKA XUMUH.
JeMoHcTpanum. YcraHaBiIMBaTh aHAJIOTHH MEXAY JBYMS
Mozeny TpOMBIIIIEHHBIX YCTaHOBOK IIPOM3BO/ICTBAMH.
TIOJTyYeHHSI CEPHON KHCIIOTHI M CHHTE3a dopmynHpoBaTh 001IME HAYYHbIE TPUHIUIIE]
amMMuaKa XMMHUYECKOTO MPONU3BOJICTBA
32 | XuMuueckas IpaMOTHOCTh KaK KOMIIOHEHT o0mieif | MapkupoBKa ymakoBOYHBIX MaTepHaoB, ApryMeHTHpOBaTh HEOOXOIMMOCTh XUMHIECKON

KyJIBTYpBI YEIOBEKa

JJIEKTPOHUKH 1 OBITOBOH TEXHUKH,
MPOAYKTOB MUTAHUS, STUKETOK IO YXOJy 3a
OJIEXKJION.

JdeMoHcTpanum.

BuneodparmeHTs! 1 crnaiiipl 0 cTeeHn
JKOJOTUYECKON YUCTOTHI TOBapa.
JlabopaTopHbIe ONBITHI.

W3yuyeHre MapKupOBOK Pa3MUYHbIX BUAOB
MPOMBIIIIEHHBIX U MPOAOBOIbCTBEHHBIX
TOBAapOB

IPaMOTHOCTH KaK KOMIIOHEHTa OOILeH KyIbTyphl
YeJIoBeKa.

YMeTh noiay4ats He0OX0UMYI0 HH(OPMAIIHIO C
MapKHPOBOK Ha YIIAaKOBKAX Pa3INIHBIX
MIPOMBINIICHHBIX ¥ IPOJAOBOJIBCTBEHHBIX TOBAPOB
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33

Kontpomsnas padora Ne3 MtoroBast KOHTpOJIbHAs
pabota

34

AHaIM3 UTOTOBOH KOHTPOJLHOHN paboThI
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KonTposnb 3HaHuii, yMeHU 1 HABHIKOB
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Kpurepum ouenkn

YcTHBIH 0TBET

Ouenka «5» - OTBET NOJIHBIN, MPaBUJIBHBIN, CAMOCTOATENbHBINA, MaTepUal H3JI0KEH B
OIpEACTICHHOMN JTOTUYECKOM MOCIe0BaTEIbHOCTH.

Onenka «4» - OTBET IOJIHBIA M NIPaBUIBHBIM, MaTepuana HU3JI0KEH B OIPEIEICHHON
JIOTUYECKOW  TIOCJIEOBATEIPHOCTH,  JOMNYIICHBI  JIBE-TPU  HECYIIECTBEHHBIC  OIIUOKH,
UCIIPABIICHHBIC TI0 TPEOOBAHUIO YUUTEISL.

Onenka «3» - OTBET IMOJHBIM, HO JONMYIICHBI CYIIECTBEHHBIC OIINMOKH WM OTBET
HEIIOJIHBIM.

OrneHka «2» - y4eHHK HE MOHUMAeT OCHOBHOE COJICpKaHWE Yy4eOHOTO MaTepualia WM
JOIYCTHJI CYIIECTBCHHBIE OMIMOKHM, KOTOpPhIE HE MOXKET HCIPABUTh JaKE IMPU HABOJSIINX
BOIPOCAX yUUTEIS.

PacuerHble 3agaun

OueHka «5» - B JIOTHYECKOM PACCY)XKJCHUU HET OMIMOOK, 3a7a4ya perieHa pauuoHaIbHBIM
CIOCOO0OM.

Ouenka «4» - B pacCyXJE€HHHM HET OHIMOOK, HO 3ajaya pelleHa HepaluOHAIbHBIM
CIOCO0OM WIIM IOMYIICHO HEe 0oJiee IByX HECYIIECTBEHHBIX OIIHOOK.

Ouenka «3» - B pacCy/JI€HHH HET OIIMOOK, HO JOMyIIeHa OMMOKa B MAaTEeMaTHYECKUX
pacuerax.

OueHka «2» - UIMEIOTCS OIMOKY B PACCYKICHUSAX U pacyeTax.

3KCHepI/IMeHTaJILHbIe 3agavau

OrnenHka «5» - MpaBUIBLHO COCTABIIEH IJIaH PEIICHHUs, TOI00paHbl PEaKTHBBI, JaHO MOJTHOE
00BACHEHHE U ClIEIaHbl BEIBOILI.

Onenka «4» - MpaBUJIBHO COCTABIICH IUIAH PEIICHUs, MMOJA00paHbl PEAKTHUBBI, IPH ITOM
JIOTYIIIEHO He 60Jjiee NBYX OMMUOOK (HECYIIECTBEHHBIX) B OOBSICHEHUH U BHIBOJIAX.

Onenka «3» - MPaBUIBHO COCTaBIIEH IUIaH peIIeHus, T0J00paHbl PEaKTHBBI, JOIMYIIECHA
CylllecTBeHHas omuOKa B OOBSICHEHUH U BHIBOJIAX.

Ornenka «2» - TomyIIeHsl ABe U O6osee OMMOKH B MJIaHE PELIeHHs, B T0I00pe PEaKTUBOB,
BBIBOJAX.

IIpakTnyeckas padora

Ouenka «5» - paboTa BBINOJIHEHA IMOJHOCTHIO, NMPABHIBHO CIETaHbl HAOMIOACHUS H
BBIBOJIbI, OKCIEPUMEHT OCYIIECTBJIEH IO IUIaHy, C Y4YeTOM TEeXHUKH Oe30MacHOCTH,
HOJJIEPKUBACTCS YUCTOTA paboUero MecTa, 5KOHOMHO PACXOIYIOTCSI PEaKTHBBL.

Onenka «4» - paboTa BBINOJIHEHA IOJHOCTHIO, MPABWIBHO CJeNaHbl HAOMIONEHUS U
BBIBOJIBI, HO TIPY ATOM SKCIIEPUMEHT IPOBEICH HE TIOTHOCTHIO HITH JIOIYIICHBI HECYIIECTBEHHBIE
omoOKH B paboTe ¢ BeuiecTBaMu 1 000py10BaHUEM.

Onenka «3» - paboTa BBIOJIHEHa HE MEHEe YeM Ha IIOJOBUHY WM JOIMYIIEHbI
CYLIECTBEHHBIE OIIMOKM B XOJ€ AKCIEPHUMEHTAa, B OOBACHEHHH, B OGOPMICHHHM DPAOOTHI, HO
UCTIPABIISIIOTCS 110 TPEOOBAHHIO YUHUTEIIS.

OneHka «2» - TONyUIeHbI JBE WM O0Jiee CYIIeCTBEHHbIE OMMOKH, yYalluics HE MOXKET
UX UCTIPABUThH JaKe TI0 TPEOOBAHHIO YUUTEIIS.
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KonTpoasHnas padora

Onenka «5» - paboTa BBIIOJIHEHA MOJIHOCTHIO, BO3MOXHA HECYIIECTBEHHAs OILIOKA.

Ouenka «4» - pa0OoTa BBIIONHEHA IOJHOCTBIO, JONYIIEHO He Oonee JBYX
HECYIIECTBEHHbIX OLIMOOK.

Ouenka «3» - paboTa BBIIOJIHEHAa HE MEHEE 4YEM HAalOJIOBUHY, JOIYIIEHA OJHA
CYLIECTBEHHAsI UM [IBE HECYLIECTBEHHBIE OLIHOKH.

Onenka «2» - paboTa BBIIOJIHEHA MEHEE YE€M HAIOJOBUHY WM COAECPKHUT HECKOJIBKO
CYLIECTBEHHBIX OILHOOK.
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Jlureparypa

[Iporpamma (roc., aBT., KTO aBTOp), MecTo, roa u3ganus: Xumusa:. 10-11-e kiaaccwl:
0a30BblIii ypOBeHb: MPUMePHbIe padoyne MPOrpaMMel: NpeaMeTHas JuHus yueoHukos O.C.
I'abpueasina, HW.I' OctpoymoBa, C.A. CaagkoBa: y4yeOHOe mocodue ISl
ob6meoodpa3zoBaTeabubix opranuzanuii / O.C. I'adpuensin, C.A. CnagkoB. — 2-e u3a. — M.:
IIpocBemenue, 2021.

CocraB YMK «Xumus. 10 knacc. ba3oBblil ypOBEHb)

Obszamenvhas aumepamypa 0as y4awuxcs. (y4eOHux)

1. O. C. TI'abpuensu, U. I'. OctpoymoB, C. A. CnankoB. Xumusa. 10 kmacc. ba3oBsrii
YPOBEHb. YUEOHUK.

Pexomenoyemas numepamypa 011 yuawuxcs: (3a0auHux, 0emo-8epcuu)

2. 0. C. I'abpuensu u np. Xumus. 10 knace. bazoBelil ypoBeHb. MeToanueckoe nocooue.

3. O. C. TI'abpuensn, C. A. CrnaakoB. Xumus. 10 kmacc. ba3oBeiii ypoBens. PabGouast
TETpalb.

4. O. C. T'abpuensn, U. B. Tpuryouak. Xumusa. COopHHK 3a/1a4 U yripaxkHeHu#. 10 kiacc.
ba3oBblli ypOBEHb.

5. DnekrpoHHas popma yueOHHUKA.

CoctaB YMK «Xumus. 11 knacc. ba3oBblil ypoBeHb»

Obsa3zamenvhas aumepamypa 0as y4auwuxcs. (Y4eOHux)

1. O. C. TI'abpuensu, U. I'. Octpoymos, C. A. CnankoB. Xumusa. 11 kmacc. ba3oBsiii
YPOBEHb. YUEOHHUK.

Pexomenoyemas numepamypa 011 yuawuxcs: (3a0auHux, 0emo-8epcuu)

2. 0. C. T'abpuensH u np. Xumus. 11 knacc. ba3oBsiit ypoBenb. MeToauueckoe nocooue.

3. O. C. TI'abpuensH, C. A. CnaakoB. Xumus. 11 kmacc. ba3oBelii ypoBeHs. PabGouas
TETpaJlb.

4. 0. C. I'abpuensn, U. B. Tpuryouak. Xumus. COopHUK 3a/1a4 1 ynpaxHeHui. 11 kiace.
ba30BbIi1 ypOBEHB.

5. DnexkTpoHHas popma yueOHUKA.

Hanuuue memoouueckux paspabomox 011 yuumeineu:

* B.I'. Jlenncosa. Macrep-Kkiiacc yunuTenst XMMHH: YpokH ¢ ucnons3oanuem KT, nexnuwy,
CeMHUHAphl, TpeHUHTH © T.n. 8-11 Kmaccel. MeTtonuueckoe TmMoOcoOHMe C DIEKTPOHHBIM
npuioxenueM. — M.: M3parensctBo «I'mobyc», 2010.

» JI.C. I'y3eit. COOpHHK TECTOBBIX 3aJIaHUN JIJISI TEMATHYECKOTO U UTOTOBOTO KOHTPOJIA.
Xumus 8 knacc. — M.: «Murennext-Lentpy, 2000.

* O.B. lN'umukuna. 3anumarenbHass XUMHS Ha ypokax B 8-11 kiacca: TeMaTtmyeckue
KpoccBopabl. - Bonrorpan: Yuurens, 2005.

* JLM. bpeiirep. Hecranmaptasie ypoku. Xumus 8-11 wiaccel. Bonrorpaa: Yuurens,
2002.

* Kommnbrotep

* MynbTUMEIUIHBIN IIPOEKTOP

* [TludpoBsie 06pazoBaTeIbHBIE PECYPCHI

* KoMmnproTepHble Ipe3eHTAMN K YPOKaM

HHuTepHeT-pecypchl Ha PyCCKOM SI3bIKE
1. http://www.alhimik.ru. Ha caiite npencrtaBieHsl cieqyomue pyopuKu:
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«XUMUYeCKHe HOBOCTH», «AOuTypueHTty», «Kadenpa» (BKIO4aeT, B YaCTHOCTH,
CIIPABOYHHK C OYCHH OOJIBIION MOAOOPKON TAOIHI] M CIPABOYHBIX MATEPUAIOB), «XUMHUS Ha
Kaxaplii JeHb», «KyHCTkamepa — XUMHUYECKHI My3el» (COOEpKHT MacCcy HWHTEPECHBIX
HMCTOPUYECKUX CBEJICHUM), «JleTckas.

2. http://www.hij.ru/. XKypraan « Xumus 1 5kM3Hb» TOHATHO Y 3aHUMATEILHO PACCKA3bIBACT
000 BCEM MHTEPECHOM, UTO IMPOUCXOIUT B HAYKE U B MUPE.

3. http://chemistry-chemists.com/index.html. DekTpoHHBIH KypHaT « XUMHKH U XUMHSD».
B xypHane npeacTaBieHO MHOXKECTBO OMBITOB MO XUMHUU, COJACPIKUTCS MHOTO 3aHHUMATEIbHOU
UH(OPMAIINH, TO3BOJISIONICH YBIICUb YYCHHKOB YKCIICPUMEHTAIBHON YacThIO TIPEMETA.

4. http://c-books.narod.ru. Jluteparypa o Xumum.

5. http://1september.ru/. XKypnan «IlepBoe ceHTAOps» 1 yuuTeneld u He TOJIbKOo. B HEM
NPEICTaBICHO OOJBIIOE KOJIUYECTBO PabOT YYEHHKOB, B TOM YHCJIE€ M HCCIIEJOBATEIBCKOTO
Xapakrepa.

6. http://schoolbase.ru/articles/items/ximiya. Bcepoccuiickuii MIKONIBHBIA TOPTAT CO
CCBUIKaMH Ha 00pa30BaTeIbHBIC CANTHI II0 XUMHH.

7. www.periodictable.ru.  COopHMK  craTeii 0  XHUMHYECKHX  DJIEMCHTaX,
WLTIOCTPUPOBAHHBIHN SKCIIEPUMEHTAMHU.

WuTepHeT-pecypc Ha aHTIIUICKOM S3bIKE

1. http://webelementes.com. CoaepUT HUCTOPUIO OTKPBITUS M ONUCAHHE CBOWCTB
BCEX XMMHUYECKUX JIEMEHTOB. byet nmosne3eH /it 00yqaromuxcst B sSI3bIKOBBIX IIIKOJIAX U KJIACCaX.

26



