





IInanupyemMble pe3yJbTaThbl OCBOCHHS Y4eOHOI0 MpeIMeTa XUMHS.

JInyHOCTHBIE pPe3yJIbTAThI:

1) I'paknaHCKo - TaTPHOTHYECKOE BOCIIMTAHME- BOCIIUTAHUE POCCUNCKOM TPaXkIaHCKON
HICHTUYHOCTU: IAaTPUOTHU3MA, YBAXKCHUS K OTG‘IGCTBy, MMpOoNuIOC U HACTOAIICC
MHOT'OHAIITMOHAJIbHOI'O HapoJa POCCI/II/I; NMOHUMAaHU 3HAYCHUA XUMHUHA B ) KU3HU COBPECMCHHOT' O
o01iecTBa, CHOCOOHOCTH BJIAJIETh JOCTOBEPHOI MH(pOpMAIIHEH O MEPEIOBbIX JOCTHKEHUIX U
OTKPBITHSIX MUPOBOM M OT€YECTBEHHON XMMHH; YyBCTBA FOPIOCTH 32 POCCUICKYI0 XUMUYECKYIO
HayKy U OCO3HaHUE POCCUUCKON IPaXKTaHCKOW UICHTUYHOCTH .

2) HpaBcTBeHHOE BOCIIUTAHHE - OCBOCHUE COIIMAIBHBIX HOPM, TIPaBUJI TIOBEICHMUS, POJICH U
¢dbopM colMaabHON KU3HU B TPYIIIIAX U COOOIIECTBAX, BKIIOYAs B3POCIbIE U COLUANbHbBIE
COO00I1IeCTBA; y4acTHe B IIKOJIHLHOM CaMOYIIPaBJIEHUHU U O00IIECTBEHHOM KU3HU B MIpeenax
BO3PACTHBIX KOMHGTGHHHfI C Y4CTOM PCrUuOHAJIbHBIX, STHOKYJIbTYPHBIX, COMUAJIbHBIX U
HKOHOMHUYECKUX 0COOEHHOCTEH; TOTOBHOCTH K Pa3HOOOPa3HOI COBMECTHOM AESATEIbHOCTH IPU
BBITIOJTHECHUH yLIGGHBIX, IIO3HABAaTCIIbHBIX 3aJa4, BBIITIOJITHCHUN y‘I€6HHX IMPOCKTOB, CTPCMJIICHUS
K B3aMMOINIOHUMAHHWIO U B3aMMOIIOMOIIU B IIPOIECCEC 9TOM y‘IG6HOﬁ ACATCIIbHOCTH, TOTOBHOCTHU
OILICHUBATh CBOE MTOBEJCHUE U NTOCTYIIKM CBOMX TOBAPHILEH C MO3UIUU HPABCTBEHHBIX U
IIPaBOBBIX HOPM C YYETOM OCO3HAHHUSI MMOCIEACTBUI MTOCTYIIKOB; OCO3HAHHOTO U OTBETCTBEHHOT'O
OTHONICHUS K COOCTBEHHBIM MOCTYIIKaM;

3) DcTeTHYecKoe BOCIUTAHUE - PA3BUTHE ICTETUYECKOTO BOCIIPHUATHS Yepe3 O3HAKOMIICHHUE C
IIpeAMETaMHU UCKYCCTBEHHOI'O U CHHTETHUYECKOI0 MPOU3BOJICTBA, YEPE3 OCMBICIIEHUE IEHHOCTH
KYJIBTYPHBIX 0ObEKTOB, KaK 00bEKTa TBOPEHUS XUMHUECKON TEXHOJIOTHH.

4) NnTeniiekryajbHoe BocnuTanue (LleHHOCTH HAYyYHOTr0 mMo3HaHuA) - GOPMHUPOBAHUE
LIEJIOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U
0O0IIeCTBEHHOH NMPAKTHKH, YUUTHIBAIOIIETO COLMANIBHOE, KYJIbTYPHOE, 36IKOBOE, TYXOBHOE
MHOT000pa3ne COBPEMEHHOT'O MUPA; MO3HABATEIHHBIX MOTHBOB, HAIIPABJIICHHBIX HA TIOJTyYCHHE
HOBBIX 3HAHUH 110 TPEIMETY ; TO3HABATEIbHON 1 HH()OPMAIIMOHHON KYIhTYpPBI, B TOM YHCIIE
HAaBBIKOB CAMOCTOSITEILHON pabOTHI C yUeOHBIMH TEKCTAMHU, CITPABOYHOMN JTUTEPATYPOH,
JOCTYIHBIMU TEXHUYECKUMU CPEJCTBAMH MH(POPMAIIMOHHBIX TEXHOJIOTHIA; HHTEpeca K
00Yy4YEHUIO U TTO3HAHHIO, TOTOBHOCTH M CIIOCOOHOCTH K CaM000pa30BaHHUI0, UCCIIEA0BATEIbCKON
NEeSITEIbBHOCTH, K OCO3HAHHOMY BBIOOPY HAIlPaBJIIEHHOCTH U YPOBHS 00y4YeHUs B AalIbHEHIIIEM
U3YYEHUU XUMUHU.

5) Dkon0oruyeckoe BOCMUTAHNE - (OPMUPOBAHUE OCHOB KOJIOTHUECKON KYJIBTYpHI Uepe3
HKOJIOTMUECKH OPUEHTHUPOBAHHYIO IPOCBETUTEILCKYIO U PAKTUUYECKYIO 1E€ATEIbHOCTD,
pa3BUTHE OMbBITA IKOJIOTUYECKH OPUEHTUPOBAHHON pedIeKCUBHO-OLIEHOYHON M MPaKTHYECKON
JIEeATEIbHOCTH B )KM3HEHHBIX CUTYallUsAX IIPU BBINOJIHEHUH 3a/IaHUN 110 XUMUH;

6) Bocnnutanune ceMeHBIX IEHHOCTEH - 0CO3HAHWE 3HAYCHUS CEMbU B )KM3HM YEJIOBEKA U
o0miecTBa, MPUHATHE IEHHOCTH CEMEIHOM KU3HU, YBAKHUTEIHLHOE U 3a00TIMBOE OTHOIIEHUE K
YJIeHaM CBOCH CEeMbH; IPUBJICUCHUE POAUTENICH 00yJaIOMUXCs K paboTe HaJl yueOHBIM
MPOEKTOM MO0 XMMHH, IPUTIIAIIEHUE HA OTKPBITHIE YPOKHU IO XUMHUH.

7) ®u3uyeckoe (310poBhecHeperaroiiee) BocnuTanue - GOpMUPOBAHKE [IEHHOCTHU 3/JOPOBOTO
u Oe3omacHOro odpasa KU3HU; YCBOCHHUE MPABHIT HHIUBUAYAITFHOTO U KOJUIGKTUBHOTO
0€30I1aCHOTO TIOBEICHUS B UPE3BBIYAMHBIX CHTYAIUAX, YTPOXKAIOIINX )KU3HU U 37I0POBBIO



JIOJIeH, HeMPUSTHE BPEAHBIX MPUBBIUEK (KypeHUsl, yIIOTpeOIeHUs alKOroJisl U HApKOTUKOB) Ha
OCHOBE 3HaHUH O TOKCUYECKOM U HApPKOTHUYECKOM JCHCTBUH BEIIECTB

8) CouaabHO - KOMMYHUKATHBHOE BOCIIMTaHMe - HOPMHUPOBAHNE KOMMYHUKATUBHOM
KOMIIETEHTHOCTH B OOIIEHUH U COTPYAHUYECTBE CO CBEPCTHUKAMM, AETHMHU CTapIIEro U
MUIIAJIIIETO BO3pacTa, B3pOCIBIMU B IIpoliecce 00pa3oBaTeIbHOM, 0OIECTBEHHO MOJIE3HOH,
yueOHO-UCCIIeI0BATEeNIbCKON, TBOPUECKON U APYTUX BUIOB ACSITEILHOCTH;

9) TpynoBoe BocnnuTaHMe U MPO(pecCHOHATIbLHOE caMOooTlIpeiesieHne - TOTOBHOCTh K
OCO3HAaHHOMY BBIOOPY JaJIbHEHIIIEH 00pa30BaTEIHbHON TPACKTOPHH HIIH Cephl
npodeccuoHaNbHOM NesTeNbHOCTH , ((OPMUPOBAHUE OTBETCTBEHHOI'O OTHOIIEHUS K YUEHUIO,
TOTOBHOCTHU U CIIOCOOHOCTH O0YYarOIIMXCS K CAMOPA3BUTHIO U CAaMOOOPa30BaHUIO HA OCHOBE
MOTHUBAIMH K 00YUEHHIO U MMO3HAHNIO, OCO3HAHHOMY BBIOOPY M MIOCTPOCHUIO JalbHEHIIeH
WH/IMBUYaJIbHOM TPaeKTOPUHU 00pa3oBaHus Ha 0a3e OPUEHTUPOBKHU B MUpE Ipodeccuit u
npo¢eCCHOHATIBHBIX MPEANOYTEHHUI, C YIETOM YCTONUNBBIX MTO3HABATENBHBIX HHTEPECOB, a
Tak)ke Ha OCHOBE (POPMHUPOBAHUS YBAKUTEIHHOIO OTHOIICHUS K TPYAY, Pa3BUTHS OIbITA
y4acTus B COLUAIBLHO 3HAYUMOM TPYIE.

MertanpenmeTrHblie pe3yJibTaThl.

1. BIageHNE OCHOBHBIMU MHTEIICKTYalIbHBIMU OTIEPAIIUSIMU (aHATN3 U CHHTE3, CPABHCHHE U
cucreMaruzaius, 0000IIeHHEe U KOHKPETU3aIHsI, KIIaCCU(UKAIINSA ¥ TIOUCK aHAJIOTOB,
BBISIBJICHHE TTPUYMHHO-CJICICTBEHHBIX CBs3EH, (DOpMYIHPOBKA TUIIOTE3, MX IPOBEPKA U
(GbopMyIUPOBKa BBIBOJIOB);

2. mo3HaHHe 00BEKTOB OKPYKAIOIIET0 MUPA B IJIAHE BOCXOXKACHUS OT aOCTPAKTHOTO K

KOHKPETHOMY (OT 0OIIero yepe3 4acCTHOE K €IMHUYHOMY);

CIIOCOOHOCTH BBIJIBUTATh UJIEU M HAXOJIUThH CPEACTBA, HEOOXOIUMBIE TSl UX TOCTHKEHUS;

4. ymenue GopMyIUPOBATH IEIH U ONPEACIIATH 3a7]a4i B CBOCH IMO3HABATEIHLHOMN
NEeSTEIbHOCTH, OTPEIENIATh CPEICTBA ISl JOCTHKCHHUS LI U pelIeHus 3a1a4;

5. ompenensaTh pa3HooOpa3HbIE HCTOYHUKH TOJYUYCHHS] HEOOXOIUMON XMMUIECKOM
uH(pOpMAIIUU, YCTAHOBIIEHUE COOTBETCTBHS COCPXKaHUSI 1 (POPMBI TIPEICTABICHHUS
MH(OPMALMOHHOTO MPOAYKTA ayIUTOPUH;

6. yMEHHE NMPOJYKTUBHO OOIIATHCS U B3aUMOCHCTBOBAThH B IIPOIECCE COBMECTHOM
NEeSITEIbHOCTH, YUUTHIBATh MMO3ULIUU APYTUX YUACTHUKOB JEATEIBHOCTH, 3)(HEKTUBHO
paspeuiatb KOH(IJIUKTHI,

7. TOTOBHOCTbh K KOMMYHHUKAaLUU (TIPECTABIATH PE3yIbTaThl COOCTBEHHOM MMO3HABATEIHHON
JESTENIbHOCTH, CIBIIIATH U CIYIIATh OMMOHEHTOB, KOPPEKTHPOBATH COOCTBEHHYIO TTO3HUIIHUIO);

8. yMEeHHE HCIOJIb30BaTh Cpe/icTBa MH(POPMAIIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOIOTHM
(manee — MKT) B perieHNM KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPTaHU3AIIMOHHBIX 337124 C
coOJroIeHreM TpeOOBaHUN YPTOHOMHUKH, TEXHUKUA 0€3011aCHOCTH, TUTHEHBI,
pecypcocOepexeHns, IPaBOBbIX U ATUYECKUX HOPM, HOPM HH(POPMALIMOHHOMN 0€3011acHOCTH;
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9. BJIaACHUC SA3BIKOBBIMHU CPCACTBAMHA, B TOM YHUCJIC U A3BIKOM XUMHUH — YMCHUCEC SACHO, JIOTUYHO

Y TOYHO U3JIaraTh CBOIK TOUYKY 3PEHHUs, UCIIOIb30BATh a/ICKBATHBIC SI3bIKOBLIE CPEJICTBA, B
TOM YHCJI€ U CUMBOJIbHBIEC (XUMUYECKUE 3HAKH, (POPMYIIBI U YPaBHEHUS).

IIpenmeTHble pe3yJbTaThl.

1. 3HaHue (MOHMMaHKE) TEPMHHOB, OCHOBHBIX 3aKOHOB M BOXHEHUIINX TEOPU Kypca
OpraHUYECKON U 00IIeH XUMUH;



2. ymeHue HaOIIOATh, OMUCHIBATH, PUKCUPOBATH PE3YIbTATHI U JIeTIaTh BBIBOJIBI HA OCHOBE
JIEMOHCTPALIMOHHBIX M CAMOCTOSATEIBHO MPOBEIEHHBIX SKCIIEPUMEHTOB, UCIIOIb3YS JUIsSl 3TOIO
POIHOM (PYCCKUI MITM MHOM) SI3bIK U S3BIK XUMUH;

3. ymeHue knaccuuuUpoBaTh XUMUUECKHE 3JIEMEHTHI, POCThIE BEILIECTBA, HEOPTaHUYECKUE U
OpTraHUYECKUE COEAUHEHUS, XUMUYECKHE MTPOLIECCHI;

4. yMeHHe XapaKTepH30BaTh 00IIKE CBOMCTBA, MOJyYeHNE U PUMEHEHNE H3YYE€HHBIX KIJIACChI
HEOPTraHWYECKUX U OPTaHUYECKUX BEUIECTB U UX BAXXHEHIINX MPEACTaBUTENCH;

5. ONMCHIBaTh KOHKPETHBIE XUMUYECKHE PEAKIIUH, YCIOBUSA UX MPOBEICHUS U YIIPABICHUS
XUMUYECKUMH MPOIECCAMU;

6. yMeHHE MPOBOJIUTH CAMOCTOSITENIbHBIN XUMUYECKHI SKCTIEPUMEHT U HAOII01aTh
JIEMOHCTPAIIMOHHBINA SKCIIEPUMEHT, (PUKCHUPOBATH PE3YNILTATHI U JAENIaTh BBIBOIBI U
3aKJIFOYEHUS IO pe3yIbTaTaM;

7. TPOTHO3UPOBATh CBOMCTBA HEM3YUEHHBIX BEILIECTB 110 aHAJIOTUU CO CBOMCTBAMU M3yYEHHBIX
Ha OCHOBE 3HAHUS XUMUYECKUX 3aKOHOMEPHOCTEH;

8. ompeneniaTb UCTOYHUKUA XUMHUYECKON HHPOPMAIIIH, MTOJIy4aTh €€, IPOBOIUTH aHATU3,
M3TOTaBIMBATh NH(GOPMAIIMOHHBIIN MPOAYKT U NMPEACTABIATH €T0;

9.  yMeTh MMOIB30BATHCS 00S3aTEIHHBIMU CIIPABOYHBIMU MATEPUATAMU:
[Tepunonnueckoii cucteMol XumMudeckux 3yeMenToB J1. 1. Menneneesa, Tabnuieit
pacTBOPUMOCTH, SJIEKTPOXUMHUUECKUM PSIAOM HATMPSKEHUU METAJIOB, PAIOM
3JEKTPOOTPULATEIBHOCTH — JIJIS1 XapaKTEPUCTUKU CTPOEHHUSI, COCTAaBa U CBOMCTB aTOMOB
XUMHUYECKHX dJieMeHTOB [—IV mepronoB u 00pa30BaHHBIX MU MPOCTHIX M CJIOKHBIX BEIIECTB;

10. ycraHOBJIEHHE 3aBUCUMOCTH CBOMCTB M MPUMEHEHUS BAXKHEHIIIUX OPTaHUYECKUX
COCIMHEHUH OT MX XHMHUYECKOTO CTPOCHHUS, B TOM YHUCIIC U O0YCIOBIEHHBIX XapaKTePOM ITOTO
CTpoeHUs (MPeAETbHBIM WIN HETIPEAETbHBIM) U HATMYHEeM (DYHKIIMOHAIBHBIX TPYIIIT,

11. mMoznenupoBaHHe MOJIEKYJI HEOPIraHUYECKUX U OPTaHMUYECKUX BEIIECTB;

12. moHMMaHME XMMHUYECKON KapTUHBI MUpPa KaK HEOTHEMJIEMON YaCTH LIEJIOCTHOU
Hay4YHOU KapTHUHBI MUDA.

Conepxanue kypca xumnu 10—11 kiaacco. ba3oBblii ypoBeHb.

Copneprkanme Kypca XapakTepU3yeTcsl LIEJIOCTHOCTBIO M CUCTEMHOCTBIO Y4eOHOTO
peaMeTa, Ha OCBOEHHE KOTOPOTO OTBEACHO JKECTKO JINMUTHPOBAHHOE Y4eOHOE BpeMs.

[TepBas gacts kypca (10 k1acc) mocBsimeHa OPraHuYeCcKUM CoeTuHEHUsM, a Bropas (11
KJIacc) — OOIIe XUMUH.

CTpyKTypHpOBaHHE Kypca OpraHUYECKON XMMUU ONPEIEISIETCS UACSIMU TEOPUU
pa3BuBaioniero o0yueHust DnpkoHUHA U B. B. JlaBbI10Ba U CTaBUT 1ENBI0 pa3BUTHE YUAIIUXCS
Henpo(UIIbHBIX 110 OTHOILIEHUIO K XUMHUU KJIaCCOB CpeACTBaMH yueOHOM nucuuruinnbl. [loaTomy
BHaYalle pacCCMaTPHUBAIOTCS KPATKUE TEOPETUUCCKUE CBEICHHUS O CTPOCHUH, K1acCu(DUKAIIH U
crioco0ax GopMHPOBaHMS Ha3BAHUKM OPTAHMYECKUX COEAMHEHUH, 00 0COOCHHOCTSIX MPOTEKAHMS
OpraHWYECKUX PEaKlUil B CPABHEHUH C U3YYEHHBIMU B OCHOBHOM IIKOJIE TUTIAMU XUMUYECKUX
peakuuii ¢ yqacTueM HeopraHMuecKux BemiecTB. Ha HauanbHOM 3Tarne pacKpbIBalOTCS MPUUMHBI
MHOT000pa3usi OpraHMYeCKUX COCIUHEHHA.

Jlanee paccMaTpHUBarOTCSl OCHOBHBIE KJIACCHI OPTraHUUECKUX COSTUHEHHUH —
YIIEBOIOPOAOB (AJIKAHOB, AIKEHOB, JUEHOB, AIKUHOB, aDEHOB) M UX MPUPOTHBIX HICTOYHHKOB
(mpupoaHOro ra3a, HeTH U KAMEHHOTO YIJis). DTO MO3BOJISIET 3aKPETIUTh OCHOBHBIE MOJIOKEHHUS
TEOPUU XUMHUUYECKOTO CTPOECHUSI OpraHndeckux coequHenuit A. M. byrieposa.

3aTeM CBEAEHUS O 3aBUCHUMOCTH CBOMCTB OPTaHUYECKUX COCAMHEHUMN OT UX CTPOEHUS
Pa3BUBAIOTCS NPH PACCMOTPEHHUH KIIACCOB KUCIOPOJICOACPKALIMX COSAMHEHUH (CITUPTOB,
dbeHona, aabaeru10B, KApOOHOBBIX KUCIIOT, CIIOKHBIX 3(UPOB, )KUPOB U YIIICBOJIOB) U



A30TCOJEPIKAIINX OPTAaHUYECKUX COSAMHECHUN (AMHHOB, aMUHOKHCIIOT, OEJIKOB U HYKJIEMHOBBIX
KHCJIOT).

Wnero uenemnonaranus, T. €. OTBETAa Ha BOIIPOC O POJIU OPraHUYECKON XUMHH B )KU3HU
COBPEMEHHOT0 00IIECTBa, pealn3yeT 3aKII0UnUTeNbHAs 1aBa Kypca «OpraHnndyeckasl XuMus U
obmiecTBoy». B Heli 00yJaromuecs 3HAKOMSTCS ¢ TAKUMU BRKHBIMU B TIPAKTHUECKOM H
OHMOJOTMYECKOM OTHOIIEHUH BEUIECTBAMH U MaTepHUajaMH, KaK IJIacTMacChl U BOJIOKHA,
(hepMEeHThI, BATAMUHBI, TOPMOHBI U JIEKAPCTBA, & TAKKE C JOCTHKECHUSIMU OUOTEXHOJIOTHH.

Wnewn Teopru pa3BUBaIOIIEro 00y4eHHUs MOJ0KEHBI M B OCHOBY Kypca o01iei xumuu. Y
CTapIICKIACCHUKOB (POPMHPYETCS 1ET0CTHOE MPEACTABICHUE 0 XUMUYECKON HayKe 1
XHMHYECKOM MPOU3BOJICTBE, a TAKKE O €AMHON €CTECTBEHHO-HAYYHOW KapTHUHE MUpPA, B KOTOPOUH
XUMHUYECKasi KapTHHA MUPA SBJISIETCS €€ HEOThEMJIEMOM YacThIO.

B kypce o01eit xuMuy BHavasie y4yaiuecs 3HaKOMSTCS MOCIEIHUME TOCTHKEHUSIMU B
o0JacT U3y4eHHsI aTOMa, Y3HAIOT O COBPEMEHHBIX METO/IaX MO3HAHUS CTPOSHUS aToMa,
yrayONIsIIOT U pacIIUpSIOT 3HAHUSA, IOJTyYeHHbIE B Kypce OCHOBHOM IIKOJIbI, O CTPOCHUH aToMa U
BellecTBa Ha ocHOBE llepuoanueckoro 3akoHa u Ilepuonnueckon cucremst J. . Menzeneesa,
00 00IMX CBOMCTBAX KJIACCOB OPTraHUYECKUX U HEOPTaHUYECKUX COCTMHEHUM (KHCIIOT,
OCHOBaHUM, aM(OTEPHBIX COSAMHECHUI) B CBETE TEOPUH IIIEKTPOIUTUICCKON JUCCOIUAIINH U
MPOTOHHOM Teopuu. Jlamee paccmaTpuBaeTcs Kilaccu(prKaus XUMAYECKUX PEaKIUi B
OpraHWYECKON U HEOPraHUYECKON XUMHH. 3aBEpIIacT KypC 3HAKOMCTBO CTapIlIEKIIACCHUKOB C
NEePCIEeKTUBAMH Pa3BUTHUS XMMHUECKON HAYKH U XMMHUYECKOI0 IPOU3BOJICTBA, C IpobiieMaMu
OXpaHbl OKpYKaroled cpeibl 0T XUMUUYECKOT0 3arps3HEHUS U MYTSIMHU UX PELICHUSI.
Conep:xxanue kypca. 10 kinacc. ba3oBblii ypoBeHb
YrieBoaopoabl M UX NPUPOAHBbIE HCTOYHUKH
IIpenenbHbie yriaeBoaopoabl. Ajikanbl. OnpeaeneHue. [['OMoornyeckuil psij aJIkaHOB U €r0
obmras popmyna. CTpykTypHas uzomepus yriaepoanou nemnu. Pagukansl. Homenknatypa
aJIKaHOB. XMMUYECKUE CBOWCTBA AJIKAaHOB: TOPEHUE, PEaKLIUU 3aMelIeHUs (raJloreHuPOBaHueE),
peakius pa3jaoKeHUsI METaHa, PEaKlys AeTUIPUPOBAHUS ITAHA.

HenpeneabHble yriieBoaopoabl. AJIKeHbl. DTWICH. [ 'OMOJIOrHYeCcKuil psiJl aJIKEHOB.
Homenknarypa. CtpykrypHas uzomepus. [I[pomblilieHHOE MOTyYEHNE aTKEHOB: KPEKUHT U
JIeruapupoBaHue aakaHoB. Peakius neruapaTaiuu 3TaHoja, Kak J1a0opaTOpHBINA criocoo
MOJIYYeHUS ATHIeHA. Peakuuu npucoeIMHeHUs: TUpaTalus, TuIporaJoreHupoBaHue,
rajoreHupoBanue, noaumepuszanuu. [Ipasuno MapkoBHukoBa. OKuciaeHue

ankeHoB. KauecTBeHHbIE peakliMKi Ha HETIPEEIbHBIE YIIIEBOJOPOIbI.

Anxanuenbl. Kayuykn. Homenknatypa. Conpsixénnsie nueHsl. byraauen-1,3, uzonpes.
Peakuus Jlebenena. Peakiiuu npucoenuuenus ankaaueHoB. Kaydyku: HaTypaIbHBIH,
cuHTeTH4Yeckne (0yTaaneHOBhIN, N30MPEHOBHIN). Bynkanuzamus kaydyka. Pesuna. DO00HUT.
Aakunbl. O0Imas XxapakTeprucTiKa roMojoruaeckoro psjaa. CriocoOsl 00pa3oBaHus Ha3BaHUMN
AJIKWHOB. XMMHUYECKHE CBOMCTBA alleTUJIEHA: TOPEHUE, PEAKI[UU IPUCOECINHEHHUS:
TUIPOTATIOTeHUPOBAHUE, TAIOTeHUPOBaHUe, Tuaparanus (peakmus Kydeposa), — ero nomyueHue
Y IpUMEHEHne. BUHWIXJIOpUA U €ro NoJuMepU3anysl B OJUXJIOPBUHNAIL.

Apenbl. beH3011, KaKk IpeICTaBUTENb apOMATHUYECKUX YTIIEBOI0OPO0B. CTPOCHHE €T0 MOJIEKYIIbI
U CBOMCTBA (hU3MUECKHE U XUMUYECKHE CBOMCTBA: TOPEHUE, PEAKIIMU 3aMEIICHUS —
raJioreHupoBanue, HuTpoBanue. [lonydenne u npuMeHeHne 6eH3oa.

IIpupoanbiii 1 monyTHbIN ra3pl. CoctaB mpupoaHOro ra3za. Ero HaxoxxaeHue B NpUpoze.
[IpenmytecTBa MPUPOTHOTO Ta3a Kak TOIIMBA. XUMHUYECKas IepepadoTKa MPUPOIHOTO rasa:
KOHBepcusl, muposn3. CHUHTE3-ra3 U ero NpuMeHEHHE.

[HomytHsle ra3sl, ux coctas. [lepepaboTka momyTHOTO ra3za Ha (hpakiiu: CyXo ra3, IporaH-
OyTaHOBasi CMECh, Ta30BbI OCH3HH.

Hed1b 1 cnoco0bl eé nepepadorku. CocraB HepTH U €€ mepepaboTKa: MeperoHKa, KPeKuHr,
pudopmunr. HedrenpomykTs! u ux nonyudenue. [lonsarue o0 oKTaHOBOM uncie. XUMUYECKUE
CIOoCOOBI TIOBBITIICHUS KauecTBa OCH3MHA.



KamenHnblii yroJb u ero nepepadorka. KokcoBaHne KaMeHHOT'O YIUIS U €r0 IPOAYKTHI:
KOKCOBBIH ra3, aMMHuauHasi BOJia, KAMEHHOYTOJIbHas cMoJIa, KOKc. ["a3udukanns KaMeHHOTO
YIS,

Jlemoncmpayuu. I'opeHne npeleabHbIX U HENPEAEIbHBIX YIIIEBOJIOPOI0OB: METaHa, ITaHa,
aniernieHa. KauecTBeHHbIe peakliiy Ha HENpeAeIbHbIE YTIIEBOJOPOIbl: 00ECIIBEUMBAHHE
STUJICHOM M alleTUJIEHOM PacTBOPOB MepMaHraHara Kajiusi 1 OpoMHO# Bosbl. OTHOIIEHUE
OeH30I1a K 9TUM okuchuTes M. Jlerunparamnus staHona. I'maponu3 kapOuaa KainbLus.
Komneknun «Hed s n HehrenpoaykTs», «KamMeHHBIN yrojib ¥ MPOAYKTHI €r0 MepepadoTKn,
«Kayuykn». Kapra nonesnsix uckomnaemoix P®.

Jlabopamopmusie onvimor. OOHapYKEHHE POAYKTOB TOPEHUS CBEYH. VcciienoBanue CBOMCTB
Kay4yKOB.

Kuciaopon- u a3orcoaep:kamue opraHnyecKue coeJuHEHUs

Onnoaromubie cinpThl. Onpenenenrne. @yHKIMOHAIBHAA TMAPOKCHIBHAS IpyMIa.
['omonoruyeckuii psa nIpeneabHbIX OJHOATOMHBIX CIIUPTOB. M30Mepus monoxeHus
¢GyHKUIMOHATBHOM rpynmbl. BogopoaHas cBsi3b. XMMHUYECKHE CBOWCTBA CIIUPTOB. AJIbAETHIHASL
rpymnma. Peakius stepudukamnum, cnoxasie d3¢upsl. [Ipumenenne cniuptos. JlelicTBue
METHJIOBOT'O M 3TUJIOBOTO CIIMPTOB HA OPraHU3M YEJI0OBEKa.

MHoroaroMHbie CHUPTHI. DTUICHIJIMKOJIb, KaK IPEACTABUTEND IByXaTOMHBIX U TJIMLEPUH,
KaK MPeICTaBUTENb TPEXATOMHBIX CIUPTOB. KauecTBeHHas peakiivs Ha MHOIOATOMHBIE CITUPTHI,
UX CBOMCTBA, MOJIy4YeHHe U mpuMeHenue. [lonarue o0 aHTHpU3ax.

®enoa. CtpoeHue, noyryueHue, CBOMCTBa U puMeHeHne (eHona. KauecTBeHHBIE peakIuy Ha
denon. B3anmHoe BIUsiHEE aTOMOB B MOJIEKYJIe (DeHOIIA.

Aabaernabl 1 KeToOHbI. DopManbAeru U alueTaibIAerul, Kak NpeICTaBUTENN albIeTH/IOB,
cocrtaB ux mMojiekyin. OyHkunoHanbHas kapOoHuIbHas rpynna. KauecTBeHHble peakiiuy Ha
anpaeruabl. CBONWCTBA, MOJTyYeHHE U IPUMEHEHHe (hopMalberua 1 aneranbaeruaa. Peakm
noJIMKOHAeHcauuu 1 popmanbaeruaa. [loHsTre o keToHax Ha pUMepe alleToHa.
Kap6oHoBbIe KHCTOTBI. [[OMOIOTHYECKUiA PsiT IPEIeTbHBIX OJJHOOCHOBHBIX KapOOHOBBIX
kucioT. JKupHble KapOOHOBbIE KUCIOTHl. XUMHUECKHE CBOHCTBA KAPOOHOBBIX KHCIIOT.
[TonyuyeHue 1 npuMEHEHUE MyPaBbUHON U YKCYCHOU KHCIIOT.

Cao:knblie 3¢upbl. Kupsbl. Peakius srepudukaryu. Ciaoxabie 3Gupsl. JKupbl, uX coctaB u
rUIpoIn3 (KUCIOTHBIN U Mea04YHoi ). Mbuta. ['uapupoBanue sKUpoB.

YraeBoasbl. YrieBoasl. Monocaxapusl. [ mroko3a kak ampaerugocnupT. CopOuT.
MonouHokucoe u cnupToBoe Opoxkenue. Porocuntes. ucaxapuasl. Caxaposa.
[Tonucaxapuasl: Kpaxmail, LEJUTI0JI03A.

AMuHbBI. AMuUHOrpynna. AMHUHBI IPEENIbHBIE U apoMaTuieckue. AHWIMH. [loydeHne aMuHOB.
Peakuus 3unnHa. XuMHU4YECKUE CBOMCTBA U MPUMEHEHHUE AMUHOB.

AMHUHOKHCJI0THI. AMUHOKHCIIOTBI, COCTaB UX MOJIEKYJ M CBOWCTBA, Kak aM()OTEpHBIX
OpraHWYECKUX COETMHEHMM. [ THINH, KaK MpeacTaBUTENb aMUHOKUACIOT. [lonyuenune
MTOJIUIIETUIOB PEAKLIHUEN NOJIMKOHAeH CAuK. [IoHATHE O IENTUAHOM CBSI3H.

Bbeaku. Ctpoenune MoJekys OeKOB: MepBUYHAs, BTOPUYHAS U TPETUYHAS CTPYKTYPBHIL.
KauecTBeHHBIC peakuu Ha OCJKY, UX TUAPOIIH3, IEHATYpalus U OHOJorudeckune (QyHKIINH.
Hemoncmpayuu. Ilonydenune anperujoB OKUCIeHEM cnupToB. KauecTBeHHas peakuus Ha
MHOT'0QTOMHBIE CIIUPTHI. 3aBUCUMOCTb PACTBOPUMOCTH (PeHOIIa B BOZIE OT TEMIIEPATyphI.
B3aumopeiictBue ¢ OpomHuoit Bogou u xmopuaoM xene3a(lll), kak kauecTBeHHbBIE peaKIuy Ha
denon. Peakium cepeOpsHOTO 3epKaia U CO CBEXKENOMydYeHHBIM Tuapokcuiom meau(1l) mpu
HarpeBaHuM, KaKk KaueCTBEHHbIEC PEAKIH Ha anbaeruabl. OOpa3ibsl MypaBbUHON, YKCYCHOM,
NaJIbMUTUHOBOM U CTEAPUHOBOM KHMCIIOT U UX PACTBOPUMOCTD B BOZIE. AJIbJIETHIHBIE CBOMCTBA U
CBOMCTBAa MHOT'OATOMHBIX CIIUPTOB TUIFOKO3bI B peakiuu ¢ ruapokcuaoM meau(1l).
Wnentudukanus kpaxmaia. KauecTBeHHbIE peakiiiy Ha OEKH.

Jlabopamopnsie onvimor. CpaBHEHNE CKOPOCTH UCHIAPEHUS BOJBI U 3TaHOJIA. PacTBOPUMOCTH
[JIMLIEPUHA B BOJIEe. XUMUYECKUE CBOMCTBA YKCYCHOM KUCIOTHL. OnpeneneHne HenpeaenbHOCTH
pactutenbHoro macia. Mnentudukanus kpaxmana B HEKOTOPBIX MPOYKTaX MUTAHUS.



H3rorosnenne kpaxmMaubHOIro Kieucrepa. M3rorosineHue Moaenei MoJIeKyJl aMUHOB.
H3roroBiaeHre MOAEIN MOJIEKYJIbI [IMIIMHA.

Ilpakmuueckas paboma. Vinentudukanysi OpraHuuecKiuX COeAMHEHUM.

Opranuyeckasi Xumus 4 001IECTBO

Buorexnonorus. [lepuons e€ passutus. Tpu HarpaBieHust OMOTEXHOJIOTHH: TeHHAs (MITH
TeHEeTUYEeCKas) MHKEHEPHsI; KIIETOYHAs MH)KEHepusl; Ouosiorndeckas nHxeHepus. ['eHetnueckn
mMoudumposantsie opranu3mMel ('MO) u Tpancrennas npoaykius. Knonuposanue.
NnvmMo6unm3oBanHbie (hePMEHTHI i KX TIPUMEHEHHE.

Ioaumepsl. Kinaccudukarms nomumepos. MIcKyccTBEHHBIE MTOJIMMEPHI: LEUTYI0U], alleTaTHBIN
mENK, BUCKO3a, IeJTodaH.

CuHrernyeckue nmojumMepsl. [lomuMepusanus u MoJMKOHAEH AN, KaK CIIOCOOBI OTYYEeHUs
nonumepoB. CunTteTndyeckue kayuyku. [lomuctupon, TedoH u NoNMBUHWIXIIOPUA, KaK
npecTaBUTeNN IacTMacc. CHHTETHYECKHUE BOJIOKHA: KAllPpOH, HAIJIOH, KEBJIAp, JIABCAH.
Hemoncmpayuu. Komiekuyu Kay4yKoB, IUIACTMAcC, CAHTETUYECKUX BOJIOKOH U M3CIIUN U3
HuX. @EpMEHTATUBHOE Pa3JI0KEHUE MEPOKCUAA BOAOPO/A C TIOMOIIBIO KaTaja3bl
CBEXXEHATEPTHIX MOPKOBU MJIH KapTodes.

Jlabopamopnuie onvimbi. O3HAKOMIIEHUE C KOJUIEKIIMSIMHA Kay4yKOB, IJIACTMACC U BOJIOKOH.
Ilpakmuueckan padoma. Pacio3HaBaHu€ IJIACTMACC U BOJIOKOH.

Coaepixanue xkypca. 11 kiaacc. ba3oBblii ypoBeHb

CrtpoeHue BemecTn

OcHoBHbIE cBeieHUs 0 cTpoeHHHn aToMa. CTpoeHue aToMa: CocTaB spa (HYKJIOHBI) U
a51eKTpoHHas obonouka. [lonsatue 06 nzoronax. [loHsTHE O XMMUYECKOM 2JIEMEHTE, KaK
COBOKYITHOCTH aTOMOB C OJIMHAKOBBIM 3apsI0M sJIpa.

Ilepuoauyeckas cucrema xumuueckux 3j1eMenToB /. I. MeHnaesieeBa B cBeTe cBETE
yueHHs 0 cTpoeHnu atoma. Ousnueckuii cMbica npuHaToi B Tadmuue /1. . MenneneeBa
CHUMBOJIMKH: ITIOPSIAKOBOIO HOMEpa JIEMEHTA, HOMepa Iepruoia u HoMmepa rpynmsl. [lonstue o
BAJICHTHBIX 3JIeKTpoHaxX. OToOpakeHNe CTPOCHUS HIEKTPOHHBIX 000JI0UE€K aTOMOB XMMHUYECKUX
3JIEMEHTOB C ITOMOIIBIO ATEKTPOHHBIX U IEKTPOHHO-Tpapuueckux Gopmy.

OO0BsicHEeHHE 3aKOHOMEPHOCTEH U3MEHEHUS CBOMCTB JIEMEHTOB B MIEPHOJIaxX U IPYyIIax
NEPUOANYECKON CUCTEMBI, KaK CJIEICTBUE X MIEKTPOHHOIO CTPOCHUS. DJIEKTPOHHBIE CEMENUCTBA
XUMHYECKHX DJIEMEHTOB.

CpaBHenue Ileproanyeckoro 3aKk0Ha M TEOPUU XUMHYECKOT0 CTPOeHUs HA puitocoPckoit
OCHOBe: ITPEANOCHIIKN OTKPbITHS [lepnonnyeckoro 3akoHa U TEOPUU XUMUYECKOTO CTPOEHUS
OpPraHUYECKUX COCIUHEHH; POJIb JINYHOCTU B UCTOPUM XUMHUH; 3HAYCHHUE IPAKTUKHU B
CTaHOBJIEHUH U PA3BUTUU XUMHUYECKUX TEOPUH.

HNonnas xumMu4ecKasi CBA3b H HOHHbIE¢ KPHCTANINYECKHEe PelIéTKH. KaTMOHBI 1 aHMOHBI: UX
3apsi/ibl U Kiaccu(UKaus 1Mo COCTaBy Ha MPOCThie U ciokHble. [IpencraButenu. I[lonstue 06
MOHHOW XMMHUYECKOU CBsi3u. MloHHAs KpucTaummueckas pemeéTka u pu3ndeckre CBOMCTBa
BEIIIECTB, 00YCIIOBIIEHHBIE 3TUM CTPOCHHUEM.

KoBajieHTHast XuMHYeCKas CBA3b. ATOMHBIC H MOJIEKYJIAPHbIE KPUCTALIHYECKHE
pemiéTku. [IoHsATHE O KOBAJIEHTHOH CBS3U. DIEKTPOOTPULATENBHOCTD, HENOJSPHASL U MOJIIpHAs
KOBQJIEHTHbIE CBA3H. KpaTHOCTh KOBaJIEHTHOM CBsI3U. MexaHu3Mbl 00pa30BaHUS KOBAJIEHTHBIX
CBsi3eii: OOMEHHBIN U JJOHOPHO- aKLIENTOPHBINA. [1oasIpHOCTE MOJIEKYIbI, KaK CIEICTBUE
MOJIIPHOCTH CBSI3H U TEOMETPUHN MOJIEKYIbl. KprcTamumyeckue pemeéTky ¢ 9TUM TUIIOM CBS3H:
MOJICKYJISIpHBIE U aTOMHbIe. PU3NYECKUEe CBOMCTBA BEIIECTB, 00YCIOBICHHBIE THIIOM
KPUCTALUIMYECKUX PEMIETOK.

Metaniamnuyeckasi cBA3b. [[oHATHE 0 METAIIIMYECKOM CBA3U U METAUIMYECKUX KPUCTAIUTMYECKUX
pemérkax. @U3n4eCcKUe CBOMCTBA METAJUIOB HA OCHOBE MX KPUCTAIUIMYECKOTO CTPOCHMS.
[IpuMeHeHre MEeTAIIIIOB HA OCHOBE UX CBOMCTB. UEPHBIC U LIBETHBIC CILJIABBIL.

Boxopoanasi xumMu4yeckasi ¢B3b. MeXMOJIEKYIISIPHAS U BHYTPUMOJIEKYJISIPHAS BOLOPOJHBIE
CBsI3M. 3HAUEHUE MEXXMOJIEKYJISIPHBIX BOJOPOIHBIX CBSA3EH B IPUPOAE U KU3HHU UEIOBEKA.



IMosmmepsl. [lonyuenne nonuMepoB peakUsIMH MOJIMMEPU3ALUU U TOJUKOHAEHCALUH.
BaxHelime nmpeacTaBuTENM MJIACTMACC U BOJIOKOH, UX MOJIyYeHHE, CBOMCTBA U IPUMEHEHUE.
[TonsTHE O HEOPraHUYECKUX MOJIMMEPAX U UX MPEICTaBUTEIN.

JucnepcHblie cucteMbl. [lonaTre o aucnepcHol (aze U TUCTIEPCUOHHOM cpene. ArperaTHoe
COCTOSIHUE pa3Mep yacTull (as3bl, KaK OCHOBA JJIsl KIIACCU(PUKAIIMH JUCTIEPCHBIX CHCTEM.
OMyIbCUHU, CYCIIEH3UH, a3PO30JIM — TPYIIIbI IPYOOIUCIIEPCHBIX CUCTEM, UX MPEICTABUTEIH.
3071 U Tesii — IPYIIIbl TOHKOAUCIIEPCHBIX CUCTEM, UX MpeacTaBuTenu. [lonsaTue o cunepesuce
Y KOAryJsilyH.

Hemoncmpayuu. Ilepuonnueckoi cuctemMbl XUMUYeCKUX 35ieMeHTOB J1. 1. Meneneesa B
pasznuuHbIX popmax. Mozenb HOHHON KPUCTAJUIMYECKON PElIETKH Ha PUMEpE XJIOpUAa HATPHsL.
MuHepasl ¢ 5TUM TUIIOM KPUCTAJUINYECKON PEIIETKON: KaabLUT, TanuT. Moaenu
MOJIEKYJIIPHON KPUCTAJUIMYECKOW PEIIETKN Ha IPUMEPE «CYXOro JbJa» WIN NOAA U aTOMHOMN
KPUCTANTHYECKOM PeIETKH Ha MpUMepe anmasa, rpadura i kBapua. MoJiesnb MOJISIPHOTO
00Béma raza. Mojienu KpucTain4eckux peméTok HeKOTOpbIX MeTamioB. Komnekuu o6pasios
Pa3IUYHBIX JUCHIEPCHBIX cucTeM. CHHEpE3UC U KoaryJsusl.

Jlabopamopnsie onvtmol. KOHCTpyUpOBaHHUE MOJICIIM METAJUIMYECKON XUMHYECKON CBSI3H.
[TonmyyeHne KOJJIONAHOTO PacTBOPa KYpUHOTO OEJKa, UCCIIEJOBAHUE €0 CBOWCTB C MMOMOIIIBIO
Ja3epHOM yKa3KHU M MPOBEJEHUE ero AeHatypauui. [lonyyenne sMmybcuy pacTUTEIBHOTO Macia
U HaOmoieHne 3a e€ paccioeHreM. IlonydeHne cycreH3nn «u3BeCTKOBOTO MOJIOKa» U
HaAOJIFOEHUE 3a €€ CeANMEHTAIEH.

XuMHYeCKHEe peakuuu

Knaccupukanusi XuMudecKUX peakiuii. AJUtoTponu3amnus 1 H30MepHu3alins, Kak peakiun 0e3
U3MEHEHM cocTaBa BellecTB. AytoTponus u e€ npuunHbsl. Knaccudukanus peakuuit mo
Pa3IUYHBIM OCHOBAHUSM: 110 YHCITYy U COCTAaBY pEareHTOB U MPOAYKTOB, MO (ase, 1o
UCTIOJIb30BAHUIO KaTau3aTopa Wwin hepMeHTa, 1o TerioBomy 3 dexty. Tepmoxumuyeckue
ypaBHEHUS PEaKIUM.

CxopocTh XMMHYeCKHX peaknuid. @akTopbl, OT KOTOPBIX 3aBUCUT CKOPOCTh XUMUYECKUX
peaKIuii: TpUpoja pearupyolnux BEeIECTB, TEMIIEpaTypa, IIOMAAb KX CONPUKOCHOBEHUS
pearupymoIlrx BEIIECTB, UX KOHLEHTpalLKs, IPUCYTCTBHE KaTanu3aropa. [lonarue o karanuse.
®epMeHTHI, Kak OMOJIOrHYecKre KaTanu3aTopbl. THrHOUTOPHL, Kak «aHTOHUMBD) KaTalu3aToOpOB
U UX 3HaYCHHUE.

XuMun4yeckoe paBHOBecHe M CTIOco0bI ero cmenlenusi. Kinaccudukanuss XaMA4eCKuX peakinii
10 MpU3HAKY uX HarpasieHus. [TonaTue 06 00paTUMBIX peakHsIX 1 XUMUYECKOM paBHOBECHHU.
[Tpunnun Jle-1llaTenbe u cmocoObl CMEIIEHUT XUMUYIECKOTO paBHOBecHs. O0tias
XapaKTEpUCTHKA peaKInii CHHTE30B aMMHakKa U okcuaa cepbl(VI) u paccMoTpeHue ycnoBuid
CMEUIEHUS UX PABHOBECHUS HA IPOU3BOJCTBE.

I'uaposm3. OGpaTtuMblii 1 HEOOPAaTUMBIN TUAPOIHU3EL. [ uapoau3 coneit u ero Tumsl. [ uaponus
OpPraHMYECKUX COCIMHEHUN B dKUBBIX OPraHU3MOB, Kak OCHOBa oOMeHa BelecTB. [lonsTue 06
HHEPreTUIECKOM OOMEHE B KJICTKE M POJIM THIPOJIN3a B HEM.
OKHCINTEIBHO-BOCCTAHOBUTEIbHBbIE peakuuu. CTENEeHb OKUCIECHU U €€ ONpeIeIIeHUE IO
(dopMynaM OpraHu4ecKUX U HEOPraHMUECKUX BEIIECTB. DIIEMEHTHI U BEIIECTBA, KAK OKHUCIUTENN
u BoccTaHoBuTeNM. [IoHATHE O poLleccax OKUCIEHUsl U BoccTaHOBIeHUsA. CocTaBieHue
YpaBHEHHMI XMMUYECKUX PEaKIfil Ha OCHOBE AJIEKTPOHHOI0O OaaHca.

DJIEKTPOJIM3 PACILIABOB M PACTBOPOB 3JIEKTPOJMTOB. XapaKTepUCTHKA JIEKTPOJIN3a, KaK
OKHCITUTEIbHO-BOCCTAHOBUTENHHOTO Tporiecca. OCOOEHHOCTH AMIEKTPOIN3a, IPOTEKAIOIETO B
pacTBopax 3JeKTpOJIUTOB. [IpakTHueckoe MpuMEHEHNE ANEKTPOIIN3a: MOJyYEHHUE raJlOreHOB,
BOJIOPOJa, KMUCIOPO/a, IIEJOYHBIX METAJJIOB U IIEJI0UYEH, a TAK)KE AIFOMUHHUSL SJIEKTPOIU30M
pacIIaBoOB U PACTBOPOB COEAMHEHUMN ATUX 3J€MEHTOB. [[OHATHE O raJIbBaHOILIACTHKE,
raJIbBAaHOCTETUH, paQUHUPOBAHHUH [IBETHBIX METAIIJIOB.

Jlemoncmpayuu. PacTBopeHre CEpHON KUCIOTHI U aMMHAYHOW CETUTPHI U (PUKCAITUS TETIOBBIX
SIBJIEHUM IS 3THX IPOLECCOB. B3auMoaencTBust paCTBOPOB COJISIHOW, CEPHOU U YKCYCHOM
KHUCJIOT OJIMHAKOBOM KOHILIEHTPAIMK C OJIMHAKOBBIMH KyCOUKaMH (IpaHyJiaMu) [IUHKA U



B3aMMO/ICHICTBHE OJJUHAKOBBIX KYCOUKOB PAa3HBIX METAJUIOB (MarHus, IIMHKA, JKeJe3a) C
pacTBOPOM COJISTHOM KHCIIOTHI, KaK IPUMEP 3aBUCUMOCTH CKOPOCTH XUMUYECKUX PEAKLIUNA OT
IpUpPOIBI BellecTB. B3anmoaeiicTBie pacTBOPOB THOCYIIb(aTa HATPUSA KOHIIEHTPALUHU U
TEMIIEpaTyphl C paCTBOPOM CEPHOM KUCIOThI. MOAECINPOBAHNE «KHUIIAILETO CIOS».
Hcnonp3oBaHne HEOPraHUYECKHX KaTaTu3aTOPOB (CoJIeH jkene3a, Hou1a Kaus) U IPUPOTHBIX
00BEKTOB, COZIEPIKAIIUX KaTaga3y (ChIpoe MsCcO, KapTodess) sl pa3IoKeHUsI IEPOKCH 1A
BOJIOpoJia. B3anmoaelicTBUE IMHKA C COJITHOM KUCIOTONH HUTPATOM cepedpa, Kak IpUMeEphbI
OKHCITUTEIbHO-BOCCTAHOBUTEIILHOMN pPeakiuii U peakiuu oomeHa. KoHcTpynpoBanue moaenu
anekTponusépa. BuneopparmMeHT ¢ MpOMBIIUIEHHONW YCTAaHOBKH IS TOTYYCHUS ATIOMUHUS.
Jlabopamopnsie onvimot. Vinmoctpanus npasuiia beprosse Ha mpakTUKe — MPOBEACHUE
peakiuii ¢ 00pa3oBaHHEM 0Ca/IKa, T'a3a U BOJbL. | eTeporeHHbIi KaTaan3 Ha IpuMepe
pa3yIoKEeHUsI NEPOKCUIa BOIOPOJAA B IPUCYTCTBUU AMOKCHAA MapraHia. CMeleHne paBHOBECHS
B cucreme Fe’™ + 3CNS™ Fe(CNS);. McnbiTanne uHAMKATOpaMU Cpebl paCTBOPOB COJIEH
pa3nu4HbIX TUNOB. OKUCIUTENBHO-BOCCTAHOBUTENbHAS PEAKIIUS U peakiusi oOMeHa Ha IpuMepe
B3auMOJIeiicTBUA pacTBOPOB cynbdaTta Meau(ll) ¢ xene3om u pacTBOPOM ILETOYH.
Ilpakmuueckan padoma. PellieHre YKCIEPUMEHTAIIBHBIX 3a/1a4 10 TeMe «XUMHUYeCKas
peaxkuus».

BemecrBa 1 UX cBoOiicTBa

MeTtanibl. @u3nUecKre CBONCTBA METAJUIOB, KaK (QYHKIUS UX CTpoeHus. [leieHre MeTaiioB Ha
TPYIIIBI B TEXHUKE U XUMUU. XUMHUYECKHE CBOMCTBA METAJIJIOB U SJIEKTPOXUMUYECKUN P
HanpspkeHui. [loHsTue 0 MeTaioTepMuu (ATIOMUHOTEPMUH, MAaTHUETEPMHUH U JIP.).
Hemeransbl. Biraropoansie razel. Hemeramisl kak okucinurenu. Hemerambsr kak
BOCCTaHOBUTENU. Psiyt anekTpoorpunarensHoctu. HEpTHBIE WM OJ1aropoIHbIE Ta3bl.
Kuciorsl Heopranudeckue u opranmueckue. KuciioTsl ¢ TOUKH 3p€HUsT aTOMHO-
MOJIEKYJISIPHOTO YdeHHsI. KHCIIOTBI C TOUKH 3pEHUS TEOPUU IEKTPOJUTHUECKON AUCCOLUALINH.
KucioTsl ¢ ToUkH 3peHus NpoToHHOU Teopun. OOIIMe XUMHIECKUE CBOMCTBA KUCIIOT.
Knaccudukanus kucnor.

OcHoBaHMS HeOpraHM4YecKue U opranudeckre. OCHOBaHUS C TOUYKHU 3PEHUSI AaTOMHO-
MOJIEKYJISIPHOTO y4eHHs. OCHOBaHUS C TOUKH 3PEHUS TEOPUH AIIEKTPOIUTHUECKON
nuccoranui. OCHOBaHUS ¢ TOUKHU 3pEHUsS TPOTOHHOM Teopuu. Knaccudukaius ocCHOBaHUH.
XHUMHUYECKUE CBOMCTBA OPraHUYECKUX U HEOPraHUYECKUX OCHOBAHUM.

Am@oTepHbIe COeJUHEHUS HEOPraHM4YecKre U oprannyeckne. Heopranmueckue
amM(OTepHbIe COCAMHEHUS: OKCHUIBI U THAPOKCUIBI, — UX CBOMCTBA U MoxydeHue. AMpoTepHble
OpraHWYECKHUE COCANHEHUS HAa IPUMEPE aMMHOKUCIOT. [lenTuasl n nentuaHas CBA3b.

Coumn. Knaccudukanus coneit. JKEcTkocTh BoJbI U criocoObl e€ ycrpanenus. [lepexon
KapOoHaTa B TuipokapboHat u oopatHo. OOIMe XMMUYECKHE CBOMCTBA COJICH.
Jemoncmpayuu. Konnexkuus meramuioB. Komnekuus Hemeraios. Bzaumoneiicteue
KOHIIEHTPUPOBAHHOM a30THOM KHUCJIOTHI ¢ MelIbl0. Bembliika TepMUTHOM cmecu. Benbimka
4€PHOT0 NOpoxa. BeITeCHEHNE ralloreHoB U3 UX paCTBOPOB IPYTMMH rajloreHaMH.
B3aumopeiicTBie napoB KOHIIEHTPUPOBAHHBIX PACTBOPOB COJISTHOM KHCIOTHI M aMMHUaKa («IbIM
6e3 orusy). [lomydyenne aMMuaka v U3y4eHUE ero CBOWCTB. PasnnyHble ciryyan B3auMoaeicTBUs
pacTBOPOB COJIel AIFOMUHMS €O MIENOoUbl0. [lonmydenne »kECTKOM BOIBI M YCTPAHEHHE €&
KECTKOCTH.

Jlabopamopnsie onvimet. 11onyyenre HEpaCTBOPUMOIO THAPOKCUIA U €r0 B3aUMOJICHCTBHE C
KHUCIIOTOM. McemenoBanue KOHIEHTPUPOBAHHBIX PACTBOPOB COJITHOM U YKCYCHOM KUCIIOT
KareJbHbIM METOJIOM NpH UX pa3dasiiennu Bojaoi. [lonydyenue ampoTepHOro rufipokcuaa u
U3y4eHUe ero CBOMCTB. IIpoBeeHNEe KaUeCTBEHHBIX PEaKIUI 110 OIIPEACIIEHUIO COCTAaBa COJIU.
Ilpakmuueckan padoma. PellieHre YKCIEPUMEHTAIIBHBIX 3a/1a4 10 TeMe «BemecTBa u ux
CBOWCTBa.

XuMHs 4 COBPeMeHHOe 0011eCTBO

IIpousBoacTBo aMmmMHuaKa M MeTaHoJa. [[oHATHE 0 XUMHUUYECKON TEXHOJIOTUH. XUMUYECKUE
peakuuy B MPOM3BOJCTBE aMMHaka U MeTaHoJia. OOmias kinaccuukaMoHHas XapaKTepUCTUKa



peakIui CUHTE3a B IPOU3BOJICTBE 3TUX MPOAYKTOB. HayuHble IPUHIMIIBL, JIEKAILUE B OCHOBE
IIPOM3BOJICTBA AMMMAKa U MeTaHoJ1a. CpaBHEHHE 3TUX ITPOU3BOJICTB.

XuMHYecKasi TPAMOTHOCTh KAK KOMIIOHEHT 0011eil KyJIbTypbl Ye10BeKka. MapKkupoBKa

YIIaKOBOYHBIX MaT€pUAJIOB, JJIEKTPOHUKHU U OBITOBOM TEXHHUKH, 3KOJIOTHUYHOTO TOBApA,
MPOJIYKTOB MUTAHUS, STUKETOK 110 YXOAY 3a OJEXKI0M.
Hemoncmpayuu. Monenb mpOMBIIIJIEHHON YCTAaHOBKH MOJTYYEHUS! CEPHOM KUCIOTHL. MoJienb
KOJIOHHBI CHHTE€3a aMMHakKa. BHI[GO(bpaFMeHTBI n CHaﬁHBI O CTEIICHU PKOJIOTMYE€CKON YUCTOTHI

TOBapa.

Jlabopamopnuie onvimoi. V3yueHre MapKupOBOK PAa3IMUHBIX BUOB IPOMBIIIJIEHHBIX U
IIPOJIOBOJILCTBEHHBIX TOBAPOB.

TemaTnueckoe miiannpoBanue kypca xumuu 10 kiaacca,
B TOM YHCJI€e ¢ y4eTOM padoyeil NporpaMMbl BOCIMTAHUSA ¢ YKA3aHUEM KOJIMYeCTBA YaCOB,
OTBOJMMBbIX Ha OCBOEHHE Ka:K10ii TeMbl.
I'paxxnancko — maTpUOTUYECKOE BOCITUTAHUE

1.

A e R Sl

HpaBcTBeHHOE BOCTIUTaHUE
DcTeTHYECKOE BOCITUTAaHHUE

WuTennexTyanbHOe BOCIUTaHUE (LIEHHOCTH HAyYHOTO ITO3HAHNSA)

DKOJIOTHYECKOE BOCIIUTAHUE
Bocnuranue ceMeHHBIX [IEHHOCTEN.

Oduznyeckoe (370poBbhecOeperaromiee) BOCIUTaHHE
ComuaibHO - KOMMYHHKATHBHOE BOCITUTAHUE.
TpynoBoe BociuTanue ¥ MpoheCCHOHATLHOE CAaMOOITPE/ICIICHUE

XapaKkTepUCTUKA OCHOBHBIX Hanpasiex
Ne Tema OCHOBHOE CcOJIepKaHHhe ypoKa BU/I0B ASATCIRHOCTH A
oOyyaromuxcs (Ha ypoBHE BOCTIUTaHU
y4eOHBIX ACHCTBUIA) G
1—2 | Tema 1. IIpeamer oprannyeckoii xumun. Teopusi CTPOEHUSI OPraHNYECKUX
coenquHenuii A. M. Bytieposa (2 4)
1 IIpenmer Oprannyeckue BELECTBA: IPUPOIHBIE, XapakrepuszoBats ocodennoctu (1,2,3,4
OpPraHMYEeCK | UCKYCCTBEHHBIE U CHHTETHUECKHUE. COCTaBa U CTPOCHHUS
Ol XUMUM OcoOeHHOCTH COCTaBa U CTPOCHUS OpPraHMYECKUX BEIIECTB.
OpraHuyeckux BemiecTB. Butanusm u ero | KnaccuduimposaTs ux Ha
kpax. [lonsiTre 00 yrneBonopoax. OCHOBE IPOUCXOXKIECHUSA U
Jlemoncmpayuu. I1naBnenue, nepepadoTKH.
o0yTriIMBaHUE U TOPEHUE OPTaHUIECKUX AprymMeHTHpOBaThH
BeliecTB. Moienu MOJIeKyJ HECOCTOSITENIbHOCTh BUTAJIU3MA.
OpraHUYEeCKUX COCIMHEHUM Pa3HbIX Ornpenenarb OTANYUTENbHbBIE
KJIacCOB (IIapOCTEPIKHEBBIC U 0COOEHHOCTH YTJICBOIOPOIOB.
o0BEMHBIC). OmpeeneHue 3EMEHTHOTO
COCTaBa OPraHUYECKUX COECTUHEHUI.
[Toptpetsr A. M. Bytneposa,
1. 5. Beprenmnyca, ®. Bénepa
2 OcHoBHBIE | OCHOBHBIE TTOJIOKEHUSI TEOPUU DopmMyIHpPOBATH OCHOBHBIE 1,2,3,4
MOJIOKEHUSI | XMMHUYECKOTO CTPOEHUS MOJIOKEHUS TEOPUH




Teopuun
XUMHNYCCKOT
0 CTpOEHUs
A. M.
bytneposa

A. M. bytnepoBa. BaneHTHOCTb.
CrtpykrypHBIE GOPMYIBI — IMOJHBIE U
cokpaménnbie. [IpocTreie (oquHapHbIC) U
KpaTHbIe (IBOHHBIC U TPOIHBIC) CBA3H.
N3omepsl 1 nzomepusi. Bzanmuoe
BJIMSIHHE aTOMOB B MOJIEKYJIE.
Jlemoncmpayuu. IlopTpeTsl

A. M. byrneposa, O. ®panknanna,

@. A. Kekyre.

Jlabopamopuwie onvimol. I3roToBIeHNE
MOJIETIel OPTaHUYECKUX COCTMHEHUI

XUMHUYECKOTO CTPOEHUS

A. M. byrneposa.

Paznuuate nonsATus
«BAJICHTHOCTB)» U «CTETICHb
OKHCIICHUSD).

CocTaBisTh MOJIEKYJISIPHBIE U
CTPYKTYpHBIE (POPMYJIBI.
Knaccudumnuposatsb
KOBQJICHTHBIE CBA3H 110
KpPaTHOCTH.

OOBACHATH SBICHUE U30MEPUU
Y B3aUMHOE BIIMSIHUE aTOMOB B
MOJIEKYJIe

3—14

Tema 2. YriieBoa0poabl U UX NPUPOAHbIEe UCTOYHUKH (12 4.)

3—4

AJKaHEbI

I'omonoruyeckuii psiz aJIKaHOB U €70
obmas popmyna. CTpyKTypHast H30MEPHS
yIJIEpOIHOM Lienu. Pagukaisl.
Homenkiarypa ankaHoB. XUMHYECKUE
CBOMCTBA aJIKaHOB: TOPEHHE, PEAKIIUHI
3aMelIeHus (TaJoreHUPOBAHNE), PeaKITUs
paziioKEeHUsI METaHa, PeaKUs
JNeTUIpUPOBAHUS ITaHA.

Jlemoncmpayuu. I’ opeHne aJIKaHOB U3
pe3epByapa ra3zoBoil 3a)KHUraiKy.
OTHoIeHue aJKaHOB K OpOMHOI Bosie
pacTBoOpy MepMaHraHaTa Kajiusl.
Jlabopamopuvie onvimwsl. OOHaApYKEHUE
MPOJYKTOB TOPEHHUSI CBEUU

Onpenenarb NpUHAJICKHOCTD
COCTMHEHUHN K aJIKaHaM Ha
OCHOBE aHaJIn3a COCTaBa UX
MOJIEKYJI.

JlaBaTb Ha3BaHUA aJIKaHAM T10
MEKTYHAPOIHOM
HOMEHKJIAType.
XapakTepu3oBaTh COCTAB U
CBOMCTBa BaxKHEHIIIMX
MpeICTaBUTENEH aJIKaHOB.
HaOmrogaTh XuMHYECKHM
AKCTIEPUMEHT ¢ (PUKCUPOBATH
ero pe3yJbrarel. Paznmnuarth
MOHSITHSL «TOMOJIOT» U
«A30MEPY

4,8,9




5—6 | AnxeHbI OtuieH. ['OMOIOrudecKuid ps allKeHOB. Onpenenars npuHaiekHOCTh  |4,8,9
Homenknarypa. CTpykTypHast U30MepHsl. | COEIMHEHUH K aJIKEHaM Ha
[IpombIlITIEHHOE MTOTYyYEHHUE AJTKEHOB: OCHOBE aHAJIN3a COCTaBa UX
KPEKHUHT U JIETUAPUPOBAHUE ATKAHOB. MOJIEKYIL.

Peakuus neruaparanmuy sTaHoA, KaK JlaBaTh Ha3BaHUA aJKEHAM I10

n1a00paTOPHBIH cr1ocod NoTydeHus MEXIyHapOAHON

sTuieHa. Peakunu nmpucoenHEHUS: HOMEHKJIATYpE.

TUApaTalus, THAPOraIoreHUPOBAHKE, XapakTepu3oBaTh COCTAaB U

rajoreHupoBaHue, MOITUMEPU3AIINH. CBOMCTBA BAKHEHIITUX

IIpaBmiio MapkoBHukoBa. OkucieHue [IPEACTABUTENECH AJIKEHOB.

ankeHoB. KauecTBeHHbIE peaKIMU HA HaOmronate XuMAYEeCKUH

HeTpeeNbHbIE YTIEBOAOPOIbI. IKCIIEPUMEHT ¢ (PUKCUPOBATH

Jlemoncmpayuu. I'opeHne 3THIICHA. €ro pe3yJbTaThl

KauecTBenHbie peakiiyi Ha IBOMHYIO Paznuuarh moHATUS «TOMOJIOT»

CBSI3b: 00ECIIBEUNBAHUE ATHICHOM U «M30MEP» ISl ATKEHOB

pPacTBOPOB MEpMAaHTaHaTa KaJlusl U

OpOMHO¥ BOJBI.

7 Ankanuensl | Homenknarypa. ConpsikEHHbBIE TUEHBI. Onpenenars npuHayiexHoCcTh  |4,8,9
. Kayuyku byranuen-1,3, uzonpen. Peakuus COEAMHEHHM K ajJKaJueHaM Ha

JlebGenera. Peakumu nprucoeaHeHUS OCHOBE aHaJIM3a COCTaBa X

ankagueHoB. Kayuyku: HaTypaibHBIH, MOJIEKYIL.

cuHTeTn4Yeckue (OyTaueHOBBIH, JlaBaTh Ha3BaHUs aJKeIUECHAM

M30IIPEHOBBIN). Bynkanuszanus kaydyka. | [0 MEKIyHapOJHOU

Pe3una. D60HUT. HOMEHKJIaType.

Lemoncmpayuu. Konnexkuus «Kayuyku». | XapakrepuszoBaTh COCTaB U

Jlabopamopnvie onvimsl. ViccaenoBanne | CBOMCTBA BaXXHEHIITHX

CBOKCTB Kay4yKOB MpEICTaBUTENIEN aJIKaUEHOB.
Oco3HaBaTh 3HAYMMOCTh POJIU
OTEYECTBEHHOI'0 YYEHOTO B
MTOJIyYEHU U TIEPBOTO
CUHTETUYECKOTO KayuyyKa.
VYcraHaBnuBaTh 3aBUCUMOCTD
MEXIy CTPOCHHUEM U
CBOMCTBaMHM MOJIUMEPOB Ha
MpuMepe Kaydyka, pe3uHbl U
700HUTA

8 AJIKUHBI OO0mas XxapakTepuCcTHKa Onpenenars npuHaiexHocts  (4,8,9

roMoJsiornyeckoro psanaa. Crnocoosl
o0pa3oBaHMs Ha3BaHUU ATKHHOB.
XHUMHYECKHE CBOMCTBA alleTHUJICHA:
ropeHue, peakuy MPUCOCTUHECHHUS:
TUIPOTaJIOr€HUPOBAHHUE,
raJloreHUPOBaHUE, THIpaTalus (PEeaKIIHs
Kyueposa), — ero monydeHue u
MpUMEHEHHEe. BUHUIXJIOPHUI U €ro
MOJINMEPHU3aUs B TOJUXIOPBUHUII.
Jemoncmpayuu. IlonydyeHue aueTuieHa
peaxiuel ruapoiamn3a Kapouaa Kajiblus.
I'openue anerunena. KauectBeHHbie
peaKkuuu Ha TPOUHYIO CBSI3b:
o0ecI[BeYrBaHKE aAllETUICHOM PacTBOPOB
NepMaHraHaTa Kajius u OpOMHOMN BOJIBI.

COCTMHEHUHN K aJIKWHAM Ha
OCHOBE aHaJIM3a COCTaBa UX
MOJIEKYIL.

JlaBaTh Ha3BaHUS AJIKMHAM IO
MEXKTYHAPOIHON
HOMEHKJIAType.
XapakTepu3oBaTh COCTAB,
CBOMCTBA U IPUMEHEHUE
aneTuieHa. Y CTaHaBIMBAaTh
MPUYUHHO-CIIEACTBEHHYIO CBSI3b
MEXy COCTaBOM, CTPOCHHEM
MOJIEKYJI, CBOUCTBAMH U
IIPUMEHEHHUEM alLlEeTUIICHA.
HaOmronate XuMUYeCcKui
IKCIIEPUMEHT ¢ (PUKCUPOBATH




€ro pe3yibTaThbl
PaznuyaTh MOHSATHS «TOMOJIOTY
U «H30Mep» I aTKUHOB

9 ApeHsl ben3zou, kak npencraBuTeNb XapakTepu3oBaTh COCTAB, 4,8,9
apOMaTUYECKHUX YTIIEBOJOPOIOB. CBOMCTBA U IPUMEHEHNUE
CtpoeHue ero MoJeKyJbl U CBOMCTBA OeH3oa.
(du3nUecKre U XUMUYECKUE CBOKCTBA! YcTaHaBIUBaTh MPUYUHHO-
rOpeHHe, peakiuy 3aMelleHus — CIIEICTBEHHYIO CBSI3b MEXIY
raJloreHUpPOBaHNEe, HUTPOBAHHE. COCTAaBOM, CTPOCHUEM MOJIEKYI,
[Tonydyenue u npuMeHeHue OeH30Ma. CBOMCTBaMHU U TPUMEHEHHUEM
Jemoncmpayuu. ViccnienoBanue CBOMCTB | OeH30IA.
0O€eH30J1a C IOMOIIBI0 OBITOBOIO HaOmronate XuMAYeCKUH
pactBopuTtens «CoIbBEHT» 9KCIIEPUMEHT ¢ (PUKCUPOBATH
€ro pe3yibTaThbl
10 [Tpupoansriii | CoctaB npupoaHoro rasza. Ero XapakTepu3oBaTh COCTAB U 4,8,9
u HaxXOoXJeHHe B pupoe. [IpenmyiiecTBa | OCHOBHBIC HAIIPABJICHUS
NOMYTHBIA | MPUPOJHOTO ra3a Kak TOIIMBA. nepepaboTKH U UCTIOJIB30BaHUS
ra3sl Xumuueckasi nepepaboTka mpUpPOTHOTO MPUPOJIHOTO Ta3a.
raza: KouBepcus, nupoiu3. Cunres-ra3 u | CpaBHHUBATh HaXOXJACHHE B
€ro MpuMeHEeHue. MPUPOJIE U COCTAB MPUPOJAHOTO
[TomyTHBIE ra3bl, UX COCTAaB. Y TIOTIYTHBIX Ta30B.
[TepepaboTka mMOmMyTHOTO ra3za Ha XapakTepu3oBaTh COCTaB U
(dbpakuuu: cyxoi ras, npomnaH-OyTaHoBasi | OCHOBHBIC HaIlpaBJICHUS
CMECh, Ia30BbIl OCH3UH. nepepadoTKU U MCIIOJIb30BaHUS
Jlemoncmpayuu. Kapta moJie3HbIX MOIYTHOT'O rasa
HnckonaeMbix PO
11 Hedtp n CocraB HeTH U €€ mepepaboTKa: XapakTepru3oBaTh COCTaB U 4,8,9
CrocoObl e€ | meperonka, KpEeKUHT, pUGOPMUHT. OCHOBHBIC HAIIPABJICHUS
nepepadoTk | HedrenpoaykTsl u ux moiaydeHue. nepepaboTKu HEPTH.
U [TonaTne 06 OKTAaHOBOM YHCIIE. Paznuuath HeTsAHBIE PpaKkuun
XuMUYecKue crocoObl MOBBIIIEHUS Y OMHCHIBATh 00JIaCTH UX
KauecTBa OCH3MHA. MIPUMCHCHHSI.
Jemoncmpayuu. Konnexuust «Hedpts 1 Oco3HaBaTh HEOOXOIUMOCTH
HePTENPOIYKThI», BUICO(PparMeHTHI 1 XUMHUYECKHX CIIOCOO0B
cnaiinbl «Ileperonka nedru». Kapra TIOBBIIICHHS KauyecTBa OCH3MHA
MOJIE3HBIX UCKONAaeMbIX PO
12 Kamennsiii | KokcoBaHue kKaMEHHOTO YIJISl U €T0 XapakTepu30BaTh OCHOBHbBIE 4,8,9
yroJIb U €r0 | IPOAYKTHI: KOKCOBBIN Ta3, aMMHAYHAs MPOYKTHI KOKCOXUMUYECKOTO
nepepaboTK | BoJa, KAMEHHOYTOJIbHAsI CMOJIa, npou3BojicTBa. OnKChIBaTh
a KOKC. ["a3udukanmst KaMeHHOTO yTJIs. 00J1aCTH IPUMEHEHUS
Jlemoncmpayuu. Konnekiusa «KameHHbI | KOKCOBOTO rasa, aMMHa4HOMN
YTOJIb U TIPOJYKTHI €T0 TepepaboTKM. BOJIbI, KAMEHHOYTOJTbHOU
Buneodparments! u CMOJIBI, KOKCa.
ciananl «KokcoxuMuueckoe Oco3HaBaTh HEOOXOIUMOCTH
MIPOU3BOJICTBOY razu(uKanu KaMeHHOTO YIJId,
KaK aJlbTePHATUBBI IPUPOTHOMY
rasy.
13 [ToBropenu | TectupoBaHue, perieHue 3a1ad u BBINoHATE TECTHI, peliaTh 4,89
eun VIpaXHEHUH 110 TeMe 3a/la4ud U YIPAKHEHHS 110 TEME.
000011IEHNE [IpoBOAUTH OlIEHKY




COOCTBEHHBIX JOCTH)XCHUM B
YCBOEHUU TEMBI.
KoppektupoBath cBOM 3HaHUS B
COOTBETCTBHUU C TUIAHUPYEMBIM
pe3ybTaToOM

14 Kontponbnas padota Ne 1 «Teopust cTpoeHUsT OpraHUYECKUX COeTMHCHUN A.M. 4,8,9
byrneposa. YrieBonopoab»
15— | Tema 3. Kucsiopoa- u a3orcoaep:xaiiue opranndeckue coeqrunenus (14 1)
28
15— | OpnoatomH | dyHKUMOHAIBHAS THIPOKCUIIBbHAS HaseiBaTh ciupTsl 110 4,8,9
16 bI€ COUPTHI | rpynna. ['oMonorudeckuii psia MEXKTYHAPOIHON
MpeAeNIbHBIX OJTHOATOMHBIX CIIUPTOB. HOMEHKJIAType.
N3omepus monoxxenust GyHKIIMOHATBHOW | XapaKkTepu3oBaTh CTPOCHUE,
rpynibl. Bonopoanas cBsi3b. CBOWMCTBA, CIOCOOBI TIOJTyUEHUS
XHUMHUYECKUE CBOWCTBA CIIUPTOB. 1 00J1aCTH TPUMEHEHUS
Anbneruanas rpynna. Peakuus MpeAeNIbHBIX OJTHOATOMHBIX
aTepuUKaIIK, CIIOXKHBIC Y(DUPBI. CIIUPTOB.
IIpumeHenue ciupros. JlelicTBue YcraHaBIuBaTh NPUYUHHO-
METHJIOBOTO M 3TUJIOBOTO CIIUPTOB Ha CIIEICTBEHHYIO CBSI3b MEXIY
OpraHu3M YeJIOBEKa. COCTaBOM, CTPOCHUEM MOJIEKYI,
Jlemoncmpayuu. OKUCIEHUE CIUPTA B CBOMCTBAaMU U MPUMEHEHUEM
aJbJICTU/I. METaHOoJIa U 3TaHoJA.
Jlabopamopnvie onvimwsi. CpaBHEHUE Hab6mronate, camocToaTenbHO
CKOPOCTHU UCTIAPEHHUS BOJBI U 3TAHOJIA. MPOBOJIUTH U ONTUCHIBATH
XUMHYECKUH SKCIIEPUMEHT
17 MHoroaTtom | DTHUIEHIIUKOJb, KaK MPEICTaABUTEIb Knaccudumnuposats cuptel o |4,8,9
HBIC JIBYXaTOMHBIX U TJIMIIEPUH, KaK HX aTOMHOCTH.
CIIUPTHI MpeICTaBUTENb TPEXaTOMHBIX CIIUPTOB. XapakTepru3oBaTh CTPOEHUE,
KauectBennas peakuust Ha CBOWMCTBA, CIOCOOBI TIOTyUEHUS
MHOT0aTOMHBIE CITUPTHI, X CBOICTBA, 1 00JacTu MPUMEHEHUS
noyiydeHue u npuMeHeHue. [loasTiue 06 | MHOrOaTOMHBIX CIIPTOB.
aHTu(dpu3ax. NnentudummpoBars
Jlemoncmpayuu. KauecTBeHHas peakiivsi | MHOTOATOMHBIE CIIUPTHI C
Ha MHOTOATOMHbBIE CITUPTHI. MOMOUIbIO0 KaYECTBEHHON
Jlabopamopnvie onvimsi. PACTBOPUMOCTD | PEaKIIHH.
TIIMLEPUHA B BOJE Habmtonate, caMoCTOATEIHHO
MPOBOJIUTH U OITUCHIBATH
XUMHYECKUH SKCIIEPUMEHT
18 deHon Ctpoenue, nojrydeHue, CBOMCTBA U XapakTepu3oBaTh CTPOCHHUE, 4,8,9
npuMmeHenue (enona. KauecTBeHHbIE CBOWMCTBA, CIOCOOBI TIOTyUEHUS
peaknuu Ha GeHos. BzaumMHoe BiusiHUE 1 o0sacTy MpuMeHeHus (peHoa.
aTOMOB B MoJieKyJie (heHoIa. WNnentudunmposaTs GeHON C
Jlemoncmpayuu. 3aBUCUMOCTB PaCTBOPU | IIOMOIIBIO KaUe€CTBEHHBIX
MocTH (DeHOIIa B BOJIE OT TEMIIEPATYPHI. peakiuii.
B3anmopeiictBue henona ¢ OpomMHOMA CobnronaTh mpaBmIa
Boj0 1 xiopuaom xenesa(Ill), kax 0€e30MmacHOr0 O0paIEeHUS C
KaueCTBEHHbIE PEAKIIUHI benonom
19 Anbaerunsl | DopManbaerua U aeTaibAeTUa, Kak XapakTepu3oBaTh CTPOCHHUE, 4,89
Y KETOHBI MPEACTaBUTENH AJIbJIETUAOB, COCTaB UX CBOWMCTBA, CIOCOOBI TIOTyUEHUS

MoJieKyl1. OyHKIIMOHAIbHAS
kapOoHMIbHAs rpymnma. KauecTBeHHbIe

1 00J1aCTH TTPUMEHEHUS
dbopManbaeruaa u




peakuuu Ha anbaeruabl. CBOKCTBA,
IIOJIYYEHHUE U IPUMEHEHUE
dbopManbaeruaa U aleTaabaeruaa.
Peaknuu monukoHACHCAIUHN IS
dbopmanbaeruaa. [lonstue o keToHax Ha
MpuUMepe areToHa.

Jlemoncmpayuu. Peaxuun cepeOpsHOTO
3€pKajia U CO CBCIKCTIOJTYUCHHBIM
ruapokcuaoM meau(Il) mpu HarpeBanuw,
KaK Ka4eCTBEHHBIC PEaKIuy Ha
aJIbJIeT U IbI

areTajablIeruaa.
NnentudunmpoBaTh albaeTUIbI
C TIOMOIIBIO KaYeCTBECHHBIX
peaKkuuid.

CobnronaTh mpaBmIa
9KOJIOTHYECKU TPAMOTHOTO U
6e3omacHOTO OOpaIeHus ¢
(dhopMaIbaeTUIOM.

20 KapGonoBs! | ['oMonorudyeckuii psij mpeaenbHbIX XapakTepu3oBaTh CTPOCHHUE, 4,8,9
€ KHCJIOTBI | OJIHOOCHOBHBIX KApOOHOBBIX KHCIIOT. CBOMCTBA, CIOCOOBI MOTYyYSHHS
XKupnble KUCIOTHL. XUMUYECKHE 1 00JacTu MPUMEHEHHUS
CBOHCTBa KapOOHOBBIX KUCIIOT. MYpPAaBbUHOM U YKCYCHOU
[Tonydyenue u npuMeHEHNE MYPaBbUHOW | KHUCIIOT.
U YKCYCHOM KHCIIOT. PaznuuaTh ob1ee, ocoOeHHOE U
Jlemoncmpayuu. O6pa3npl MypaBbUHOH, | €TUHUYHOE B CTPOCHUU U
YKCYCHOM, NaJIbMATHHOBOMN U CBOWCTBAaX OPraHUYECKUX
CTEapUHOBOM KHUCIIOT U UX (MypaBBHHOM U YKCYCHOM) H
pacTBOPUMOCTD B BOJE HEOPraHUYECKUX KUCIOT.
Jlabopamopnvbie onvimvi. XUMHYECKUE Hab6mronate, mpoBOIUTS,
CBOMCTBA YKCYCHOM KHUCIIOTBI OIUCBIBATH U (PUKCUPOBATH
pe3yNbTaThI
JE€MOHCTPALIMOHHOTO U
71a00paTOPHOTO XUMHUUYECKHUX
9KCIIEPUMEHTOB.
CobnronaTh mpaBmIa
9KOJIOTUYECKH TPaMOTHOTO U
6e3omacHOTO OOpaIeHus ¢
KapOOHOBBIMU KHUCIOTaMU
21 CrnoxxHble Peaxmus srepudukarmm. CinoxHbie OnuceIBaTh peakiuu 4,89
3(UPBHL 3¢upsl. XKUpHL, UX COCTaB U THUAPOIIN3 STepUPHUKAIIIU KaK 00paTUMOii
Kupbr (KUCTIOTHBIN W TIEIOYHOM). MbIa. OOMEHHBIN MPOIIECC MEXKTY

I'mppupoBanue KUpPOB.
Jlemoncmpayuu. Konnekius CloxKHbIX
s¢upoB. Komnekmus sxupoB. OOpa3zisl
TBEPIIOTO M KUJIKOTO MbLJIA.
Jlabopamopusie onvimsl. Onpenenenme
HETIPEACIIBHOCTA PACTUTEIIBHOTO Maciia

KHCIIOTaMHU U CIIHPTAMHU.
XapakTepru3oBaTh CTPOEHUE,
CBOMCTBA, CIOCOOBI MOTYyYSHHS
1 001acTi MPUMEHEHHUS KHUPOB.
YcranaBiIMBaTh 3aBUCUMOCTb
MeXIy (pu3nuecKumMu
CBOMCTBAaMH KUPOB, COCTaBOM
UX MOJIEKYJ U
MIPOUCXOXKIACHUEM.

Y TIPOU3BOJICTBO TBEPIBIX
’KHPOB Ha OCHOBE
PacCTUTETBHBIX Macedl.
Habmtonate, mpoBOIUTS,
OIHCHIBATh U (PUKCUPOBATH
pe3ybTaThI
J€MOHCTPALIMOHHOTO U
1ab0pPaTOPHOTO XUMHUECKUX
JKCIIEPUMEHTOB




22 VYrneBoanl Yraesoael. Monocaxapuasl. ['mroko3a Onpenenars npuHayiekHOCTh  |4,8,9
Kak anpaerugocnupt. Copour. OpraHUYEeCKUX COCTMHEHUM K
Mos04HOKHKCI0E ¥ CIUPTOBOE OpPOKEHUE. | yrieBoaam.
®dorocunres. [ucaxapunpl. Caxaposa. Pasnuuars MOHO-, U- U
[Tonucaxapuapl: Kpaxmal, HeJUTI0I03a. MoJIMcaxapubl o UX
Jlemoncmpayuu. AnbIeTUIHBIE CBOWCTBA | CIIOCOOHOCTH K THAPOIIU3Y.
U CBOMCTBA MHOTOAaTOMHBIX CITUPTOB [IpuBoaUTH MpUMEpPHI
[JIFOKO3BI B pEaKIUAX ¢ TUAPOKCHUIOM IIPEACTABUTENECH KaXIO0U
menu(Il). Unentuduxarus kpaxmana. TPYIIIBI YTJIEBOJIOB.
Jlabopamopuwie onvimsl. 3roroBnenne | Habmionats, IpoBOIUTH,
KpaxMaJlbHOTO OIHCHIBATh U (PUKCUPOBATH
kieiicrepa. nentudukanus kpaxmana pe3yIbTaThl
KaK KOMIIOHEHTa HEKOTOPBIX MPOJIYKTOB | J€MOHCTPALIMOHHOTO U
MUTAHUS 1ab0pPaTOPHOTO XUMHUECKUX
JKCIIEPUMEHTOB
23 AMUHBI AMUHOTpyIIa. AMUHBI IPEAECIbHBIE U Onpenenars npuHagiekHoCTh  |4,8,9
apoMmaruueckue. AnminH. [lonyuenue OpPraHUYeCcKOT0 COCTUHEHUS K
aMuHOB. Peakius 3uHnHa. XMMUYECKME | aMMHaM Ha OCHOBE aHaln3a
CBOMCTBA U MPUMEHEHNE aMUHOB. COCTaBa €ro MOJIEKYIL.
Jemoncmpayuu. Ioptpetr H. H. 3ununa. | XapaktepuszoBaTh CTpOEHHUE,
Konnekuust aHMIIMHOBBIX KpacUTENEH. CBOWMCTBA, CIOCOOBI TIOTyUEHUS
Jlabopamopuvie onvimsi. I3rotoBienue | U 00iacTu NpUMEHEHUs
Mo/eJiel MOJIEKYJl aMUHOB aHUJIMHA.
AprymMeHTHpOBaTh YyBCTBO
TOPJOCTH 32 JOCTUKEHUS
OTEYECTBEHHON OpraHUYeCKOn
XUMUHU.
CobnronaTh mpaBmIa
6e30macHOro odpaleHus ¢
aQHWIMHOM UM KpacUTEISIMU Ha
€ro OCHOBE
24 AMUHOKHUCH | AMUHOKHUCIIOTBI, COCTaB UX MOJIEKYJ U Onpenenars npuHagiekHOCTh  |4,8,9
OTBL. CBOWMCTBA, KaK aM(OTEPHBIX OpPraHUYEeCKOT0 COCTUHEHUS K
OpPraHUYECKUX COSAUHEHUU. [ TMINH, KaK | aMUHOKHCIIOTaM Ha OCHOBE
MpeACTaBUTEb AMUHOKHUCIIOT. aHaJM3a COCTaBa UX MOJIEKYJI.
[TonydyeHue MOIUNETHIOB peAKIIUEH XapakTepu3oBaTh CBOMCTBA
nonukoHAeHcanuu. [loustue o AMUHOKHCIIOT KaK aM(pOTEePHBIX
HENTUIHON CBA3H. COCTUHEHUM.
Jlabopamopuvie onvimsi. I3rotoBnenne | Paznuyars peakiuu
MOJIETN MOJIEKYJIbI TJINLKHA MOJINKOHJICHCALIUU U
METITUJIHBIE CBSI3U
25 benku CrtpoeHue MoJeKyll OENIKOB: MepBUYHASI, | XapaKTepru30BaTh COCTaB, 4,8,9
BTOpUYHAS U TPETUYHASL CTPYKTYPHI. CTpOEHHE, CTPYKTYpY U
KayecTBeHHBIE peakiiuy Ha OENKH, UX CBOMCTBa OEJIKOB.
TUAPONIH3, ICHATYpaIus U NnentudumupoBars Oenku.
Ouosiornyeckue QyHKINU. OnwuceIBaTh OMONOTOYECKUE
Jlemoncmpayuu. KauecTBeHHBIC peaKIIuu | CBOMCTBA OEJIKOB HA OCHOBE
Ha OeKu. MEXIPEAMETHBIX CBA3EH XUMUU
1 OMOJIOTHH
26 [Ipaktnueck | UnenTudukaiys opraHnuecKux [TpoBoauTh, HAOTIOIATE U 4,89

ast pabota

COE€IUHEHUN

OIMMCBLIBATh XUMHYUCCKUI




Ne 1.

OKCIICPUMCHT IJIA

Nnentuduk MOATBEPIKICHUS CTPOCHUS U
anus CBOMCTB pa3IUIHBIX
OpTaHHYECK OpPraHUYECKUX COSAMHECHUM, a
1704 TaKKe X WACHTU(UKAIIUU C
COCIMHEHU ITOMOIIIbI0 KAUeCTBEHHBIX
U peakuuii
27 [ToBropenn | TectupoBaHue, perieHue 3a1ad u BrInosHATE TECTHI, peliaTh 4,89
eu VIpaXHEHUH 110 TeMe 3a/la4ud U YIPAKHEHHS 110 TEME.
000011IEHNE [IpoBOAUTH OlIEHKY
COOCTBEHHBIX JOCTH)KCHUM B
YCBOEHUU TEMBI.
KoppektupoBaTh cBOM 3HaHUS B
COOTBETCTBHUH C TUIAHUPYEMBIM
pe3yabTaToM
28 KonTponpHas padora Ne2 «Kucnmopoa- 1 a30TcoaepKaiue OpraHndecKue COSaMHEHI 4,8,9
29— | Tema 4. Opranuyeckasi Xumusi 1 0011ecTBO (5 1)
33
29 buorexnon | Pasputue 6morexnonorun. Tpu OOBSICHATD, UTO TAKOE 4,89
oTHst HarpaBJIeHUsI OMOTEXHOJIOTHH: TCHHAS OMOTEXHOJIOTHS, TeHHAs (UITH
(WM reHeTuYecKas) MHKEHEPUS; TEeHETUYECKasl) MHXKEHEPHs,
KJICTOYHAs] MHKEHEPHS; OMoIoTuIecKast KJICTOYHAs] MHKCHEPHSI,
uHxeHepus. ['enernuecku Ouoorndeckast HHKEHEpUs,
MoaudunupoBanubie opraau3mMel ('MO) | kmoHupoBaHue,
Y TPaHCTCHHASI IPOTYKITHSI. MMMOOHUIN30BaHHbBIC
Knonuporanue. immoOmiMm3oBaHHbIE (hepMeHTHI.
(hepMEeHTHI 1 UX TIPUMEHEHHUE. XapakTepu3oBath poib
Jlemoncmpayuu. BugeodpparmMeHTh 1 OMOTEXHOJIOTHH B PEIICHUH
CJIai Il IO OMOTEXHOJOTUH U MPOJIOBOJIBLCTBEHHON TTPOOIIEMBI
MMMOOHMIN30BaHHBIM (hepMEHTaM Y COXPaHECHUH 3/I0POBBS
YyeloBeKa
30 [Tomamepsr | Knaccudukanust moaumepos. Knaccudumnuporars nomumepsr  |4,8,9
HckyccTBEeHHBIC TOTUMEPBI: TIEJITYIOU I, | MO pa3TUYHBIM OCHOBAHUSIM.
aIeTaTHBIN MIETK, BUCKO3a, IeJUTO(aH. Paznuuare uckyccTBEeHHBIC
Jemoncmpayuu. Konnexkuus moimMepoB. | MOJTAUMEPHI, KITACCUPUITIPOBATH
Komnneknusi CHHTETHUECKHUX MOJIMMEPOB U | UX M WIUTIOCTPUPOBATH TPYIIITHI
W3JICIINI U3 HUX MOJINMEPOB MTPUMEPaAMHU.
YcraHaBIuBaTh CBS3H MEXKIY
CBOMCTBAaMH I1IOJIMMEPOB U
00JIaCTSAMU UX TPUMEHEHUS
31 Cunrernuec | [Tonmumepu3zanus u MOIMKOHICHC AU, Paznuuate nonmumepuzammio u - 4,8,9,
KHE KaK CIIOCOOBI MOTYYCHHUS TTOJIUMEPOB. MOJIMKOHACHCAITHIO.
nonuMepbl | CuHtetndeckue kayuyku. [lomuctuporn, [TpuBOAUTE IPUMEPHI FITUX

Te(JIOH U TOTUBUHWIXJIOPHI, KaK
MPEICTaBUTENH TIJIaCTMACC.
CuHTeTHYeCKue BOJIOKHA: KaIlpPOH,
HAIJIOH, KEBJIAp, JIAaBCaH.
Jemoncmpayuu. Konnexuust
CUHTETUYECKHX MOJMMEPOB: TJIACTMACC U
BOJIOKOH U M3JICIHUH U3 HUX

CIIOCOOOB MOTYYCHHS
MOJINMEPOB.

OnuceIBaTh CUHTETHYECKHUE
Kay4yKH, IJIaCTMACChl U
BOJIOKHA Ha OCHOBE CBSI3U
CBOWCTBA — MPUMEHECHHUE




32 [IpakTnueck | Pacnmo3HaBanue miacTMacc U BOJIOKOH [TpoBoauTh, HAOTIOIATE U 4.8.9,
ast pabora OMUCHIBATh XUMUYECKUN
Ne 2 AKCHEPUMEHT IS
UICHTH(UKAIUY TIACTMACC U
BOJIOKOH C IIOMOIIBIO
Ka4eCTBEHHBIX PEAKLIUI
33 [ToBTOpenue u 06061eHne Kypca. [logBeaeHre nToroB yaeOHOro roja. 4,8,9,10
34 Pe3epBHOE Bpemst 4,.8.9,10
TemaTn4yeckoe nuIaHnpoBaHue Kypca xumuu 11 ki1acca, B TOM 4ncjie ¢ yuetom padoyeit
NMPOrpaMMbl BOCIUTAHUSA € YKa3aHHEM KOJIHYECTBA YaCOB, 0TBOJAMMbIX HA OCBOECHHE
KaK10# TeMBbl.
10. I'paxxpaHCKO — MaTPUOTUYECKOE BOCITUTAHUE
11. HpaBcTBEHHOE BOCIIUTaHUE
12. Dcrernueckoe BOCIIUTaHUE
13. MnTemiekTyanbHOe BOCIUTaHKE (IEHHOCTH HAYYHOTO TTO3HAHUS)
14. Dxonornyeckoe BOCIIUTAHUE
15. Bocniutanue ceMeWHbIX [IEHHOCTEH.
16. ®usnueckoe (3m0poBbecOeperaroIiee) BOCIUTaHNE
17. CounanpHO - KOMMYHUKATHBHOE BOCIIUTAHUE.
18. TpynoBoe BocriuTanue u MpodhecCHOHATBHOE CaMOOTIpeIeTICHNE
XapakTepuCcTUKa OCHOBHBIX Hanpas
BHJIOB JI€ATEIbHOCTH neHus
No Tema OCHOBHOE COJIepKaHUE ypoKa
oOy4Jarornuxcs (Ha ypoBHE BOCITHTA
Y4eOHBIX JACHCTBUIA) HUS

1—9 | Tema 1. Ctpoenne Bemects (9 4)

1 OCHOBHBIE CtpoeHue aToma: CoCTaB siapa AprymMEHTHPOBATh CIOKHOE 4,8,9
CBEJICHUS O (HYKJIOHBI) U DJIGKTPOHHAS 000I0YKa. CTPOEHHE aTOMa KaK CHUCTEMBI,
CTPOEHUHU [Tonsitue 06 n3oromnax. [lonstue o COCTOSIIEH U3 siapa 1
aToma XUMUYECKOM JIEMEHTE, KaK ANEKTPOHHON 00O0JIOUKH.

COBOKYITHOCTH aTOMOB C OJIMHAKOBbIM | XapakTepu3oBaTh YpOBHU
3apsiioM sipa. CTPOEHHUSI BEIIECTBA.
Jlemoncmpayuu. IlopTpeTsl OnuceiBaTh yCTPOMCTBO U

3. Pesepdopna, H. bopa. paboty bonbiioro axpoHHOTO
BuneodparmenTs! u cnaiiasl «bonbimon | kostainepa

aJpOHHBIN KOJUTIauaep», «Y pOBHU

CTPOCHHUS BEIIECTBA»

2 IIepuognuec | Pu3HUECKU CMBICI IPUHATON B OnwuceiBath cTpoeHuem aroma (4,89
kas cucrema | tabmuue [[. Y. MenneneeBa XUMHUYECKOTI0 DJIEMEHTA Ha
XUMUYECKUX | CUMBOJIMKHU: MOPSAKOBOIO HOMEPA OCHOBE €T0
3JIEMEHTOB 3JIeMeHTa, HOMepa Mepuojia ¥ HoMepa MOJIOKEHUS B IEPUOTUIECKON
. 1. rpynusl. [IoHsTHE O BalEHTHBIX cucreme
MenpneneeBa | anmektpoHax. OToOpakeHHe CTPOCHUS 1. . Menneneena.

B CBETE AIIEKTPOHHBIX 000JI0YEK aTOMOB 3anuceIBaTh JIEKTPOHHBIE U
YUEHUS O XUMHUYECKHUX 3JIEMEHTOB C TOMOIIBIO ANEKTPOHHO-TpaduyecKue
CTPOCHUHU AJIEKTPOHHBIX U 3JIEKTPOHHO- (hOpMYIIBI XUMHUYIECKUX




aToma rpadudeckux Gopmy. 3JIEMEHTOB.
OOBbsicCHeHHE 3aKOHOMEPHOCTEH Ornpenenarb OTHOIICHUE
WU3MEHEHUS CBOMCTB 3JIEMEHTOB B XUMHUYECKOI'O JIEMEHTA K
NeproIax U rpymnmnax nepuoandeckou onpeeEHHOMY JIEKTPOHHOMY
CHUCTEMBI, KaK CIEACTBUE UX CEMENCTBY
AJIEKTPOHHOT'O CTPOCHUS. DIEKTPOHHbBIE
CEeMENCTBa XUMHYECKUX JIEMEHTOB.
Hemoncmpayuu. Paznuuneie Gopmbl
[leproanyueckoil CuCTEMbl XUMHUYECKHUX
anemenToB [l. . Menneneesa. [loptper
. . Menneneena.
JlabopamopHvie
onvimul. MoenMpoOBaHKUE TOCTPOCHUS
[Ieproanueckoil CUCTEMBI ¢ TIOMOILBIO
KapTO4eK
CpaBHeHMe [Ipennockuiku OTKPBITUS [IpencraBnsaTe pa3BuTHE 4,8,9
[Tepuoanuec | Ilepronuueckoro 3akoHa U TEOPUU Hay4HbBIX TEOPUH IO CIIUPATU HA
KOTO 3aKOHa | XUMHYECKOI'O CTPOEHUSI OPTaHUYECKUX | OCHOBE TPEX (POPMYITHPOBOK
U TEOpUHU COEIMHEHU; POJIb JIMYHOCTHU B uctopuu | [lepmonnueckoro 3akoHa u
XUMUYECKOTO | XMMHUU; 3HAYEHHE MTPAKTUKU B OCHOBHBIX HaIlpaBJICHUHI
CTPOCHHUS HAa | CTAHOBJICHUH M PA3BUTUU XUMHUYECKUX | pa3BUTHUS TEOPUH CTPOEHUS
dbunocodcko | Teopwuii. (XMMHYECKOTO, JIEKTPOHHOTO U
1 OCHOBE Lemoncmpayuu. loptperst /. U. MPOCTPAHCTBEHHOT0).
MenneneeBa u A. M. bytieposa XapakTepu3oBaTh PoJib
MPaKTUKU B CTAHOBJICHUU U
Pa3BUTUU XMMHUYECKON TEOPHUHU.
AprymMeHTHUpOBaTh YyBCTBO
TOPAOCTH 32 JOCTUKEHUS
OTEUECTBEHHOW XMMUU U BKJIA]]
POCCUICKHX YYEHBIX B MUPOBYIO
HayKy
HNonnas KaTnoHbl 1 aHUOHBL: UX 3apsiibl U XapakTepru30BaTh HOHHYIO 4,8.9
XUMHUYECKasl | KiaccuUKaIMs Mo COCTaBy Ha CBA3b KaK CBSA3b MEXIY HOHAMH,
CBA3b U IIPOCTHIE U CIIOXKHBIE. 00pa3yoIuMUcs B pe3yibTaTe
HOHHBIE [IpencraBurenu. Ilonstue 06 MOHHOW | OTHAYM WK TPUEMA IIEKTPOHOB
KpUCTAJUIMYE | XUMHYECKOU cBsi3H. MloHHas aTOMaMH WIH TPYIIIaMHA aTOMOB.
CKHE KpUCTaJUITMUECKas peléTka u Ornpenenarb NPUHAIICKHOCTD
peLETKH (bU3UYECKHEe CBONCTBA BEIIECTB, HMOHOB K TOM WJIM UHOM TpyIIIe
00YCIIOBJICHHBIE 3TUM CTPOCHHUEM. Ha OCHOBaHUU UX 3apsijaa u
Jlemoncmpayuu. Moaenb MOHHOU COCTaBa.
KPUCTAJNTNYECKOM peIéTKy Ha mpuMepe | XapakTepru3oBaTh (pU3HUecKue
XJopuaa HaTpusi. MUHEpaJIbl C 3TUM CBOMCTBA BEILIECTB C MOHHOU
TUIIOM KPUCTAJUIMYECKOU PEIIETKOM: CBSI3b10, KaK (DYHKIIMIO BUJA
KQJIBLIUT, TAJINT. XUMHUYECKOH CBA3U U TUNA
KPUCTAIUIMYECKOM PEIIETKH
KoBanentnas | [loHsiTHE O KOBaJICHTHOM CBSI3HU. OnuceIBaTh KOBAJICHTHYIO 4,8,9
XUMHYECKAsT | DIEeKTpOOTpULATENbHOCTh, HEMOJSAPHAs | CBA3b, KaK pe3yabTaT
CBSI3b. Y TIOJISIpHAsE KOBAJICHTHBIE CBS3U. o0Opa3oBaHMs OOIIHUX
ATOMHBIE 1 KpaTtHOCTh KOBaJIEHTHOM CBSI3H. AJIEKTPOHHBIX Tap UJIU KaK
MOJIEKYJSIpH | Mexanu3mbl 00pa3oBaHUs pe3yabTaT NepeKPbIBAHUS
ble KOBAJICHTHBIX CBSI3€H: OOMEHHBIN 1 AJIEKTPOHHBIX OPOUTAIICH.




KpPUCTAJUIMYE | JOHOPHO- akuenTopHbIid. [lonsipHOCTH Knaccudumnuponats
CKHE MOJIEKYJIbI, KaK CIIEJICTBUE MOJISIPHOCTU | KOBaJIEHTHbIE CBsA3U 110 D0,
pemeETKH CBSI3U U TEOMETPUU MOJIEKYJIBI. KpaTHOCTHU U croco0y
Kpucrannuueckue peméTku ¢ 3Tum MepPEKPhIBAHUS FJIEKTPOHHBIX
THTIOM CBSI3U: MOJIEKYJIIPHBIE U opbOuTanei.
aroMHble. PU3NYECKUE CBOWCTBA XapakTepu3oBarh QU3NIECKUE
BEIIECTB, 00YCIOBJICHHbIE THIIOM CBOMCTBA BEILIECTB C
KPUCTAJUIMYECKUX PELIETOK. KOBAJICHTHOU CBA3BIO, KaK
Jlemoncmpayuu. Monenn (YHKIIMIO KOBAJICHTHOM CBSI3U U
MOJIEKYJIIPHON KPUCTAJUIMYECKOU THIIA KPUCTAIINYECKOMN
PEIETKN HA MPUMEPE «CYXOTO JIbJIa» pEETKN
WJIM MOJa U aTOMHOW KPUCTAJUIMYECKOU
peETK Ha puMepe anMasa, rpadura
WM KBapua. Mojiens MOJIIPHOTO
o0Béma raza
Merannuuec | [loHSTHE O METATUIMYECKOW CBSI3U U XapakTepus3oBaTh 4,8,9
Kast METaJUIMYECKUX KPUCTAITUYECKUX METaJUIMYECKYIO CBS3b KaK CBS3b
XuMu4eckas | pemérkax. @usnyeckue CBOMCTBA MEXy HOH-aTOMaMu B
CBSI3b METaJJIOB Ha OCHOBE MX MeTaJUIax U CIlaBax
KPUCTAJUIMYECKOTO CTPOEHUS. IIOCPEICTBOM
[IpuMeHeHne MeTalJIOB Ha OCHOBE UX 00001IECTBIEHHBIX BaJICHTHBIX
CBOMCTB. YEpHBIE U LIBETHHIE CILJIABBI. 3JIEKTPOHOB.
Llemoncmpayuu. Monenu OOBSACHATH EAUHYIO TIPUPOIY
KPUCTAJUIMYECKUX PEHIETOK METAUIOB. | XUMUYECKUX CBA3EH.
Jlabopamophvle XapakTepu3oBaTh GU3NUECKUE
onvimel. KoHCTpyHpoBaHue Moienu CBOMCTBA METAJIJIOB, KaK
METaJUIMYECKOU XUMUYECKOHN CBA3U (YHKIHIO METAJUIMYECKOM CBSI3U
1 METaJUIMYECKOU
KPUCTAIUIMYECKOMN PEIIETKH
Bonoponnas | MexmodekyisipHas u XapakTepuszoBaTh BogopoaHyw (4,8,9
XUMHUYECKasl | BHYTPUMOJEKYJIsIpHas BOAOPOIHbBIE CBSI3b KaK OCOOBIN THIT
CBSI3b CBSA3U. 3HAYECHHUE MEKMOJIEKYIISIPHBIX XUMHUYECKOHN CBA3U.
BOJOPOJHBIX CBS3E€H B IPUPOAE U Paznuuars MEXMOIEKYISPHYIO
JKU3HH YEJIOBEKA. Y BHYTPUMOJIEKYJISIPHYIO
Hemoncmpayuu. BuneodparmMeHTsI 1 BOJIOPOJIHBIE CBSI3U.
cnaiiapl «CTpYKTyphI Oenkay. PackpbiBath posb BOJIOPOIHBIX
Jlabopamophvle onvimul. JleHatypanusi | cBs3eil B OpraHU3aI[H MOJICKY
Oenka OMOTIIOIUMEPOB, — OEITKOB U
JIHK, — Ha ocHoBe
MEKIPEIMETHBIX CBS3EH C
ounomorueit
[Tomumepsl [Tonydyenue noauMepoB peakuusIMu XapakTepru3oBaTh MOJIUMEPDI 4,8,9

MOJIMMEPU3ALUHU U TIOJIMKOHICHCALUH.
Bakneiiue npeacTaBUTeNu I1acTMace
Y BOJIOKOH, UX IOJIyY€HHE, CBOKCTBA U
npuMeHeHue. [lonsatue o
HEOPraHWYECKHUX MOJIMMEPax U X
IIPEACTABUTEIIH.

Jlemoncmpayuu. Konnekuuu
«[Tmactmaccel», «BonokHay. O0pasIisl
HEOPraHWYECKHUX MOJIMMEPOB —

KaK BBICOKOMOJICKYJISIPHBIC
COCIMHCHHS.

Paznuuate peakuyu
MOJIMMEPU3ALIUU U
MMOJIMKOHIEHCALI1H.
OnuceIBaTh BaKHEHIIINE
MPEACTaBUTENH TJIACTMACC U
BOJIOKOH M HAa3BIBaTh 00JIACTH
WX TIPUMEHEHUS.




BEIIECTB AaTOMHOU CTPYKTYpbI

YcraHaBIuBaTh €IMHCTBO
OPraHu4eCcKOu U
HEOPraHWYeCKON XMMUU Ha
MpUMEpe HEOPTraHUUYECKUX
MTOJINMEPOB

9 Hucnepcusie | [Tonsitue o nucnepcHoit daze u XapakTepru30BaTh pa3IN4HbIC 4,8,9
CUCTEMBI JUCIIEPCUOHHOM cpefie. ArperaTHoe THUIIBI TUCIIEPCHBIX CUCTEM Ha
COCTOSTHUE pazMep yacTull ¢azbl, KaK OCHOBE arperaTHoro COCTOSIHUS
OCHOBa IS KJaccu(UKauu HcTiepcHOM (a3l u
JIUCTIEPCHBIX CUCTEM. DMYJIbCUH, JTCTIEPCUOHHOM CPEIbl.
CYCIIEH3HH, a9PO30JIM — TPYIIIbI PackpbiBaTh posib pa3InyHbIX
rpyOOdUCIIEPCHBIX CUCTEM, UX THIIOB TUCIIEPCHBIX CUCTEM B
IPEeJCTaBUTENN. 307U U T€IH — TPYNIBI | )KU3HU IPUPOIBI M 00IIecTBa.
TOHKOJUCIIEPCHBIX CUCTEM, UX [IpoBoauTh, HaOMOATE U
npencrasutenu. [lonstue o cuHepesuce | ONUCHIBATH XUMUYECKHM
Y KOAryJsilyH. SKCIEPUMEHT
Hemoncmpayuu. Konnexuuu o6pa3ios
Pa3JIMYHBIX JUCIIEPCHBIX CUCTEM.
Cunepesuc 1 Koarysius
Jlabopamopnvie onvimul. Ilonyaenune
KOJUJIOMIHOTO pacTBOpPa KypUHOTO
Oesnka, UCClIeJOBaHHE €ro CBOMCTB ¢
IIOMOILBIO JIA3EPHOU YKa3KU U
IIPOBEJICHUE €T0 JICHATYpalUU.
[TonydyeHnne aMyabCUN PACTUTEIBHOTO
Maciia 1 HaOJIroneHue 3a eé
paccinoenuem. [lonyueHue cycnensuu
«H3BECTKOBOTO MOJIOKa» U HAOII0JeHHE
3a €€ ceMMEHTalMEN
10— | Tema 2. Xumnueckne peakuun (12 4)
21
10— | Knaccuduka | Ammorponuszanus u Onpenensts npuHaanexHocts  (4,8,9
11 A H30MepH3aIlus, Kak peakiuu 6e3 XUMHYECKON PEaKIUU K TOMY
XUMHYECKHX | U3MEHEHHS COCTaBa BEILECTB. WJIM THOMY THUITY HA OCHOBaHUU
peakiui Annotponus U €€ NpUYNHBI. 10 PA3JIMYHBIX IPU3HAKOB.
Knaccudukanus peakuuii mo OtpaxaTh Ha MUCbME TETIOBOU
Pa3JIMYHBIM OCHOBAHUAM: I10 YHUCITY U 3G (}HEeKT XUMHUYECKHUX PEaKIIHii ¢
COCTaBY pEareHTOB U IPOAYKTOB, 110 IIOMOUIBI0 TEPMOXMUMHUECKUX
¢aze, O UCMOJIB30BAHUIO KaTaIM3aTopa | ypaBHEHU.
win pepMeHTa, 10 TETIIOBOMY [ToaTBepxnath
addexry. Tepmoxumudeckue KOJINYECTBEHHYIO
YpaBHEHUS PEaKIIHiA. XapaKTEPUCTHUKY IK30- U
Jlemoncmpayuu. PactBopeHue cepHon SHJIOTEPMUYECKUX PEaKIIHil
KHMCJIOTBl U aMMHA4YHOU CEJIUTPHI U pacdyé€ramu 1o
¢duKcalys TEIUIOBBIX SBJICHUM ISl 3TUX | TEPMOXHUMHUYECKUM
IIPOLIECCOB YpaBHEHUSM.
12 CxopocTh @akTOpbl, OT KOTOPBIX 3aBUCHUT VYcranaBnuBaTh 3aBUCUMOCTD 4,8,9
XUMHUYECKHX | CKOPOCTh XMMHUYECKUX PEaKLIUM: CKOPOCTH XMMHUYECKON peaKuu
peakui IIPUPOJIA PEATUPYIOIINX BELIECTB, OT NPUPOJIBI PEATUPYIOIINX

TeMIIepaTypa, IUVIOMWAab UX

BCIICCTB, UX KOHIICHTpAllHUH,




CONPUKOCHOBEHUS PEarupyronmx
BEILECTB, UX KOHIEHTpAaIus,
npucyTcTBUE Katanuzaropa. [lonsarue o
karanuse. DepMeHThI, Kak
OHOJIOTHYECKHe KaTaln3aToPhI.
HNHrnburopsel, Kak «aHTOHUMBD»
KaTaJIn3aTOPOB U UX 3HAUCHHUE.
Jlemoncmpayuu. BzanumoneicTBUst
pacTBOPOB COJITHOM, CEpHOU U
YKCYCHOM KHUCIIOT OAUHAKOBOM
KOHIIEHTpALlUU C OJIMHAKOBBIMU
Kycoukamu (TpaHyJaMH) [IUHKA U
B3aUMO/ICVCTBUE OJIMHAKOBBIX
KYCOYKOB Pa3HbIX METAJIOB (MarHus,
IIUHKA, jKeJie3a) C paCTBOPOM COJISTHOM
KHCJIOTBI, KaK IPUMEP 3aBUCUMOCTHU
CKOPOCTH XMMHUYECKHUX PEAKLIUN OT
IIPUPOJBI BellecTB. B3anmoencraue
pacTBOpOB THOCYJb(haTa HATPUS
KOHIIEHTPAIlUU U TEMIIEPATYpPhI C
pacTBOPOM CEPHOU KHUCIOTHI.
MopenupoBaHUe «KHUIISILETO CIOS».
['eTeporeHHslil KaTajinu3 Ha IPUMEPE
pa3nokeHus NepoKcua BOJOpoia B
MPUCYTCTBUH JHOKCHAA MApraHUa.
JlabopamopHule onvimul.
Hcnonb30BaHnEe HEOPTAHUYECKUX
KaTaJIu3aTopoB (CoJeH Kele3a, Hoauaa
KaJIis) ¥ IPUPOTHBIX 0OBEKTOB,
coJiepKaliX KaTtanasy (ChIpoe MsCco,
KapTodens) s pa3aoKeHHs
NEPOKCH]IAa BOIOPOAA

TEMITepaTyphl U TUIOMATH X
COMPUKOCHOBEHHUSI.

PackpeiBats posnb
KaTaan3aTopoB Kak (DakTopoB
YBEITUYCHUST CKOPOCTH
XMMHYECKON PEAKUU U
paccMaTpuBaTh HHTHOUTOPHI Kak
«aHTOHHMMBI» KaTaTu3aTOPOB.
XapakTepu3oBaTh (EPMEHTHI
KaK OHMOJOTHYECKHUE
KaTaJIn3aToOpbl OEITKOBOM
MIPUPOJBI 1 PACKPBIBATH UX POIH
B MMPOTEKAaHUN OMOXUMHYECKHUX
peakuuii Ha OCHOBE
MEKIPEIMETHBIX CBS3EH C
OHOJIOTHEH.

[TpoBoauTh, HAOTIOAATE U
OIHUCHIBATh XMMUYCCKHUI
AKCTIICPUMEHT

13 Obparumoct | Knaccudukarus xumuueckux peakuuii | OmuchIBaTh COCTOSHUS 4,8,9
b 10 MPU3HAKY X HAIIPABJICHUS. XMMHMYECKOTO PABHOBECUS U
xumuyecknx | [onarue 06 oOpaTUMBIX peakIusax U IpeJyIarath Croco0bl ero
peaKuu. XUMHUYECKOM paBHOBecuH. [IpuHImn CMELIEHUS B HEOOXOIUMYIO
Xumuueckoe | Jle-1llatense u ciocoObI cMeeHUS CTOPOHY Ha OCHOBE aHaI13a
paBHOBECHE U | XUMHUYECKOTro paBHOBecus. OOmas XapaKTEPUCTUKHU PEAKIMH U
CHOCOOBI €T0 | XapaKTepUCTHKA PEAKIIUH CHHTE30B npuHuuna Jle-Illarense.

CMEIICHUS amMuaka u okcuza cepoi(VI) n [TpoBoauTh, HAOTIOAATE U

pPacCMOTPEHHE YCIIOBUI CMEILEHUS UX | ONMMChIBaTh XUMUYECKUI
PaBHOBECHS HA TPOU3BOJICTBE. JKCIIEPUMEHT
Hemoncmpayuu. Cmenienue
paBroBecnus B cucteme Fe’™ + 3CNS™ &
Fe(CNS)s3
Jlabopamopnwie onvimul. Vimoctpanust
npaswia bepromie Ha npakTUKe —
IPOBE/ICHUE PEaKIHii ¢ 00pa3oBaHUEM
0CaJKa, Ta3a v BOJbI

14— | I'moponuz OOpatuMbIii 1 HEOOPATUMBIH Onpenensats TUN THAPOIU3A 4,8,9

15 ruAponau3sl. ['maponus coneit u ero COJIM Ha OCHOBE aHaJIN3a €&

TUMbL. ['UIpOIN3 OpraHnyecKux

CcoCTana.




COEIMHEHUH B JKHMBBIX OPraHU3MOB, KaK
ocHoBa oOMeHa BemiecTB. [lonsTHE 00
SHEPreTUIecKOoM OOMEHE B KJIETKE U
pOJIM TUAPOIIN3A B HEM.
Jlabopamopmvie onvimul. VictibiTanue
WHJIUKATOpaMu CpeJibl paCTBOPOB COJIEH
Pa3IUYHBIX TUIIOB.

KnaccudummpoBats rumponuns
coJieit

10 KaTUOHY U aHUOHY.
XapakTepu3oBaTh pPOJlb
TUIPOJIN3a OPTaHUYECKHUX
COCIMHEHMHN, KaK XUMHUYECKOM
OCHOBBI OOM€EHa BEIIECTB U
SHEPTUHU B KUBBIX OpraHU3MaXx.
[IpoBoauTh, HAOTIOIATE U
OIIMCHIBATh XUMHYCCKUM

AKCIIEPUMEHT
16 OxkucnurenbH | CTeneHb OKUCIEHUS U €€ onpeaesieHne | OnpenensiTb OKUCIUTEIbHO- 4,8,9
o- o (opmyrnam OpraHU4YeCcKuX U BOCCTAHOBUTEIBHBIE PEAKIIUN
BOCCTAHOBUT | HEOPTaHMUYECKUX BEIIECTB. DJIEMEHTHI U | KaK MPOLECCHl C K3MEHEHUEM
eJbHBIC BEILECTBA, KAK OKUCIUTENH U CTENeHEeN OKUCIIEHUS SJIEMEHTOB
peakuuu BocctaHoBuTenu. [lonstue o npoueccax | BEIIECTB, Y4aCTBYIOIIUX B
OKHCIIEHUS U BOCCTAHOBJICHUSI. peaKkiuu.
CocraBneHue ypaBHEHU XUMUYECKUX | Pa3znuyaTe OKUCIUTEND U
peakiuii Ha OCHOBE 3JIEKTPOHHOTO BOCCTAHOBUTEIb, ITPOLIECCHI
Oananca. OKHCJICHUS U BOCCTaHOBJICHHUS.
Lemoncmpayuu. Bzanmonencraue Cocrasnars ypasHeHus OBP na
IIUHKA C COJISTHOM KUCTIOTOM M HUTPATOM | OCHOBE AJIEKTPOHHOTO OaiaHca.
cepebpa. [TpoBoauTh, HAOIIONATE U
Jlabopamopnvie ONUCHIBATH XUMUYECKUHN
onvimol. OKUCTUTENBHO- AKCIEPUMEHT
BOCCTAHOBUTEJIbHAS PEAKIUs U PEaKIIUs
oOMeHa Ha MpuMepe B3auMOICHCTBHS
pactBopoB cyibdara menu(Il) ¢
JKE€JI€30M U PaCTBOPOM ILIEIIOUH.
17- | Dnexrponus | XapakTepucTUKa 3JIEKTPOJIN3a, KaK OnuceIBaTh 3MEKTPOJIN3 KaK 2,3,4,8,
18 paciuiaBOB U | OKUCIUTEIbHO-BOCCTAHOBUTEIBHOTO OKHUCIIUTENBHO- 9
pacTBOpPOB. nporecca. OcCOOEHHOCTH AIEKTPONIH3a, | BOCCTAHOBUTEIHHBIN MPOIIECC.
[TpakTHyecko | MPOTEKAIOIIEro B pacTBOpax Pa3znuyats anexTponus
e anekTpoiuToB. [IpakTuyeckoe pacriaBoB U BOAHBIX
IpPUMEHEHHE | IPUMEHEHHE IEKTPOJIN3a: MOTYyYeHHE | pacTBOPOB.
AJIEKTPOJIM3a | raJoreHoB, BOAOPOA, KHCIOPO/a, XapakTepu3oBaTh MPaAKTUUECKOE
HIEJIOYHBIX METAJIJIOB U HIeNIoueH, a 3HAYEHUE JEKTPOIN3a Ha
TaK)Ke aIFOMUHUS JIEKTPOIU30M MpUMEpE MOJYUYECHUS] AKTUBHBIX
pacIuiaBoB U pacTBOPOB COCTMHEHU N METaJIJIOB U HEMETAJIJIOB, a
3TUX 37eMeHTOB. [loHsTHE O TaKXe rajJbBaHOIIACTUKU,
raJibBaHOIUIACTHKE, TAJIbBAaHOCTETUH, rajlbBaHOCTETUH,
padMHUPOBAHUY I[BETHBIX METAJLIOB. pabuHUPOBAHUY IIBETHBIX
Jlemoncmpayuu. KoHCTpynpoBaHue METAJJIOB
MOJEH DIEKTPOIU3EPA.
BuneodparmeHT ¢ mpoMBITIIIEHHON
YCTaHOBKH JIJIS1 IOJIYYECHUS AIFOMUHUS
19 [IpakTruecka | PemeHue skCnepuMeHTAIbHBIX 3a1a4 [ImanupoBaTh, IPOBOAUTH 2,3,4,8,
s padoTta Ne 10 TeME «XUMHUYECKasi PeaKIus» HaOJIFOJaTh U OIMCHIBATH 9
1. Pemenue XUMUYECKUU DKCIIEPUMEHT C

JKCIIEPUMEHT

CO6J'IIOI[CHI/ICM IMpaBUJI TEXHUKU




AJbHBIX 0€30MacHOCTH
3a/1a4 1o

TEeMe

«XuMHYEeCcKa

S peaKLus»

20 [ToBTOopenne | TectupoBanue, pelieHue 3aaa4d u BBINoHATE TECTHI, peliaTh 4,8,9
U 000011IeHNe | YIIPaKHEHH TT0 TeMe 3aJ1a4M U yIPaKHEHUsI 110 TEME.
U3YYEHHOTO [IpoBOINTH OLIEHKY

COOCTBEHHBIX JOCTH)XCHUI B
YCBOEHUU TEMBI.
KoppektupoBaTh cBOM 3HaHUS B
COOTBETCTBUU C IUIAHUPYEMBIM
pe3yabTaToM

21 KonTponpHas padora Ne 1 «CtpoeHue BemecTBa. XuMU4ecKasi peakiiush) 4,8,9

22— [ Tema 3. BemecTtBa 1 ux cBoiicraa (9 4)

30

22 Meraisl ®dusnyecKue CBOMCTBA METAJIOB, KaK XapakrepuzoBats ¢pusuueckue u (4,8,9

byHK1Ms ux cTpoeHus. [enenue XUMHUYECKHE CBOKCTBA METAJIJIOB
METaJJIOB Ha IPYIIIbI B TEXHUKE U KaK (YHKITHIO CTPOCHHUS UX
XUMHH. XMMHYECKHE CBOICTBA aTOMOB M KPUCTAJJIOB HA OCHOBE
METaJUIOB U JIEKTPOXUMHUYECKUH Psifl npencrasienuit 00 OBP u
HanpspkeHul. [lonstue o ITOJIOXKEHUSI METAJUIOB B
METaIOTEPMUH (ATFOMUHOTEPMHUH, 3IEKTPOXUMHUUECKOM Py
MarHueTepMHUH U Jp.). HaIpsKEHUH.

Hemoncmpayuu. Konnexuus metanos. | HaGmrogate u onuceBaTh
B3anmoneiicTBre KOHIEHTPUPOBAHHON | XMMUYECKUN SKCIIEPUMEHT
a30THOM KHCJIOTHI C MeJb0. Benbliika

TepMuTHOM cMmecu. [lopTper

H. H. bekeroBa

23 Hemeramnel. | HemeTanasl kak OKUCIIMTENIH. OnmceIBaTh 0COOCHHOCTH 4,8.9
bnaropoansie | Hemeramisl kKak BOCCTaHOBUTENM. P MOJIOKEHUS HEMETAJIOB B
rassl 3JIEKTPOOTPHULIATEIBHOCTH. IHEpTHBIE [Tepunoanueckoii Tabmuie /1. 1.

WK OJIarOPOJIHBIE Ta3bl. MenneneeBa, CTpoeHue
Jemoncmpayuu. Konnexuus X aTOMOB U KPHUCTAJIIOB.
HEMETAJUIOB. CpaBHUBAThH CIIOCOOHOCTH K
Bcenbinika yépHoro nopoxa. AJUTOTPOITHUU C METAJUIAMM.
BriTecHEHHE raioreHoB U3 ux XapakTepu3oBath 0011
pacTBOPOB IPYTMMHU rajoreHaMu XUMHUYECKHE CBOMCTBA
HeMeTauioB B cBete OBP u ux
ITOJIOKEHUSI HEMETAJUIOB B pAY
31EKTPOOTPULIATEILHOCTH.
HaOmronaTh 1 ONKUCHIBATE
XUMHYECKUN SKCIIEPUMEHT

24 Kucnotsr Kucnotsl ¢ Touku 3peHust aTOMHO- CooTHOCHUTBH Mpe/ICTaBUTENEH 4,8,9
HEOPraHW4yeC | MOJEKYISPHOro yueHus. Kuciorsl ¢ OpraHUYECKUX U
KHE U TOYKH 3PEHUS TEOPUH HEOPraHUYECKUX KHUCIIOT C
OPTraHWYECKH | DJIEKTPOJIUTHYECKON TUCCOLUALINN. COOTBETCTBYIOIIEH
e Kucnotsl ¢ Touku 3peHHs IPOTOHHOU KJ1acCU()MKALMOHHON TPYIITION.

teopun. OOIHEe XMMIUYECKHUE CBOMCTBA
kucnoT. Knaccudukanus Kucnor.

OnuceIBaTh O0IIME CBOMCTBA
OpFaHI/I‘-IGCKI/IX nu




Jlabopamopmwiii onvim. ViccnenoBanue
KOHILICHTPUPOBAHHBIX PaCTBOPOB
COJISTHOM U YKCYCHOM KHCJIOT
KareJIbHbIM METOJIOM TPH MX
pa30aBICHUH BOJIOH.

HEOPraHUYECKUX KUCIIOT B CBETE
TOJI 1 ¢ MO3UIUU OKUCIICHUS-
BOCCTAaHOBJICHUSI KAaTUOHA
BOJIOpO/ia UJIK aHWOHA
KHCJIOTHOTO OCTaTKa.
OmnpenensiTh 0COOEHHOCTH
XHMHYECKHX CBOMCTB a30THOMH,
KOHUEHTPUPOBAHHOW CEPHOU U
MYpPaBbUHOM KHUCIIOT.
[TpoBoauTh, HAOMIONATE U
OOBSCHATH PE3YyIbTAThI
MIPOBEAEHHOIO XUMHUYECKOTO
JKCIIEPUMEHTA

25 OcHoBaHUs OCHOBaHUSI C TOYKHU 3pEHUSI AaTOMHO- OnuceIBaTh HEOPraHUYECKHUE 4,8,9

HEOpraHuyec | MoJIeKyJsipHOro yueHus. OcHoBaHus ¢ | ocHoBaHus B cBeTe TO/I.

KHE U TOYKH 3PEHUS] TEOPUH XapakTepu3oBaTh CBOMCTBA

OPTaHUYECKU | DJIEKTPOITUTHUYECKON TUCCOIUAIIUU. OpraHUYeCKUX U

e OcHoBaHMSI ¢ TOUKH 3PEHHUS IPOTOHHON | HEOPraHUYECKUX OECKHIIOPOIH
teopun. Knaccudukarus ocCHOBaHHIA. bIX OCHOBaHHUI B
XUMHUYECKUE CBOMCTBA OPTAHUYECKUX U | CBETE MPOTOHHOW TEOPHH.
HEOPraHUYECKUX OCHOBAHUM. [TpoBoauTh, HAOMIONATE U
Jlemoncmpayuu. Konnekus menodeit OIHUCHIBATh XUMHYCCKUU
Y aMUHOB. B3aumoneiicrsue napos JKCIIEPUMEHT
KOHILIEHTPUPOBAHHBIX PaCTBOPOB
COJISTHOM KUCIIOTBI U aMMHAKa («IbIM
0e3 orusiy). [lonmydyenne ammuaka u
M3yYEHUE ETO CBOWCTB.

Jlabopamopnvie onvimul. Ilonyaenune
HEpPacTBOPUMOIO TUJPOKCHIA U €T0
B3aUMOJICUCTBHE C KUCIIOTOM
26 Awmdotepurie | Heopranuueckue amporepHbie XapaktepuszoBaTh opranuyeckue (4,8,9

COCTMHEHUS | COENMHEHUS: OKCUABI U TUAPOKCUIBI, — | U HeopraHndeckue aM(poTepHbIe

HEOpraHWYeC | UX CBOMCTBA U MOJIyYCHHE. COEIMHEHUS KaK BEIIECTBA C

KHE U AMdoTepHbIE OPraHNYEeCKHe JBONCTBEHHOU (DyHKITHEH

OpTraHUYECKU | COEIUHEHUS Ha MPUMEPE KHCJIOTHO-OCHOBHBIX CBOMCTB.

e aMUHOKUCIIOT. [lentuasl u nentuaHas | ApryMeHTHPOBATh CBOMCTBA
CBSI3b. AMUHOKHCIIOT KaK aM(pOTEePHBIX
Jlemoncmpayuu. Paznuunele ciydau OpraHNYeCKUX COCTUHEHUH.
B3aUMOJICUCTBUS PACTBOPOB COJIEH PackpsiBaTh Ha OCHOBE
AITIOMHHMS CO WIENOYBIO. MEXITPEAMETHBIX CBA3EH C
Jlabopamophuie onvimul. Ilonyuenue OHOJI0THEH PO AaMUHOKHCIIOT B
aM(bOTEepHOro TUAPOKCUIA U U3YUCHHE | OpraHU3aluu KU3HU
€ro CBOMCTB

27 Comu Knaccudukanus coneit. XKéctkocth XapakTepu3oBaTh COJIU 4,8,9

BOJIBI U CIIOCOOBI €€ yCTpaHEeHHUS.
[lepexon kapOoHaTa B rTuApoKapOOHAT
u o6patHo. OOIIre XUMUIECKHE
CBOMCTBA COJIEH.

Jlemoncmpayuu. IlonydeHue xECTKOM
BO/IbI M YCTPAHEHUE €€ KECTKOCTH.
Jlabopamopnvie onvimul. IIpoBenenue

OpPraHUYECKUX U
HEOPraHUYECKUX KUCIIOT B CBETE
TEOPHUHU DIIECKTPOJIUTHUUECCKON
JUuccoluanuu.

CoOTHOCHUTH TTPEACTABUTENICH
COJIEN OPraHUYECKUX U
HEOPraHUYECKUX KUCIOT C




Ka4YC€CTBCHHBIX peaKuHﬁ 1o
OMpCACIICHHUIO COCTaBa COJIH.

COOTBETCTBYIOLIEH
KJ1acCU()UKALMOHHON TPYIITION.
XapakTepru30BaTh KECTKOCTh
BOJIBI M TIPEJIaraTh CrocoObl e
yCTpaHEHUS.

OnuceIBaTh 00IIHE CBOMCTBA
cozeii B ceeTe TO/I.
[TpoBoauTh, HAOMIONATE U
OIHUCHIBATh XMMUYECKHUI

AKCIEPUMEHT
28 IIpakTuecka | Pemenue skcriepuMeHTaIbHBIX 3a1a4 [InanupoBaTh, NPOBOAUTS, 4,8,9
s padorta Ne o tTeme: «BelecTBa U X CBOUCTBA) HaOJIFOJATh U OIMCHIBATH
2. Pemenue XUMUYECKUU DKCIIEPUMEHT C
JKCIIEPUMEHT COOJTIOICHUEM MTPaBUII TEXHUKHU
QITBHBIX 0e30MmacHOCTH
3aja4 1o
TeMe
«BemecTBa u
X CBOMCTBa»
29 IToBropenue | TectupoBanue, penieHUE 3a1a4 U BBINIONMHATE TECTBI, peIIaTh 4,8,9
1 00001ICHHUE | YITPAKHEHUH 10 TEME 3a/1a4d U yIPaXHEHUS 110 TEME.
TEMBI [IpoBOaUTH OLIEHKY
COOCTBEHHBIX JOCTH)XCHUU B
YCBOEHUU TEMBI.
KoppektupoBath cBOM 3HaHUS B
COOTBETCTBUU C TUIAHUPYEMBIM
pe3yabTaToM
30 KonTponsHas padora Ne 2 «BelecTBa 1 UX CBOWCTBa» 4,8,9
31— | Tema 4. XuMus u coBpeMeHHOe 0011ecTBO (4 1)
34
31 Xumnueckas | ITonsTue o XuMHUYECKON TEXHOJIOTHH. XapakTepu3oBaTb XuMuieckyro (4,8,9
TexHOoJorus | XUMHUYECKHE PEaKIMK B IPOU3BOJICTBE | TEXHOJIOTHIO KaK
amMMmuaka u meranona. Oomas MIPOU3BOIUTENBHYIO CHITY
KJaccu(puKalMoOHHasE XapaKTEPUCTHKA | oOmecTsa.
peaKkiuii CUHTE3a B MPOU3BOJACTBE ATUX | ONHUCHIBATH XUMHUECKUE
npoaykToB. HayuHble MpUHIIUIIEI, MIPOLIECCHI, JIEKAIINE B OCHOBE
JeKallne B OCHOBE IMTPOU3BOJICTBA MIPOU3BOJICTBA aMMHUAaKa 1
amMMmuaka u Metanona. CpaBHEHHE 3TUX | METaHOJIa, C TOMOIIBI0 POJTHOTO
MIPOU3BO/ICTB. SI3bIKA U SI3bIKA XUMUH.
Jlemoncmpayuu. Moaenn VcranaBavMBaTh aHAJIOTHUH
MPOMBIIUICHHBIX YCTAHOBOK MOJYUYEHHUSI | MEXAY JBYMs IPOU3BOICTBAMU.
CEpHOM KUCJIOTHl U CHHTE3a aMMHUaKa dopMynrpoBaTh 00IIHE
HAyYHBIC TTPUHIIHITHI
XUMHUYECKOT0 IPOU3BOJICTBA
32 Xumuueckasi | MapkupoBKa yrmakOBOYHBIX AprymeHTHpOBATh 4,8.9
IPaMOTHOCTh | MaTe€pHAaJIOB, SJICKTPOHUKH U OBITOBON | HEOOXOAMMOCTh XUMUYECKOM
KaK TEXHHUKH, SKOJIOTUYHOT'O TOBApa, IPaMOTHOCTH KaK KOMIIOHEHTa
KOMITOHEHT MPOJIYKTOB MUTAHUSL, STUKETOK T10 OOIIEKyTBTYPHOM
oO0men YXOJy 3a OJIEKI0H. KOMIIETEHTHOCTH YEJIOBEKA.
KYJIbTYpbI HHemoncmpayuu. BuneodparMeHThI u YMeTh moay4aTh HEOOXOIUMYIO




yelioBeKa CJIaliJIbl O CTENIEHU IKOJIOTUYECKOM nH(OPMALIHIO ¢ MAPKUPOBOK Ha

YUCTOTHI TOBapA. YIaKOBKAaX Pa3IuIHBIX
Jlabopamopnvie onvimul. VI3yuenue MIPOMBIIIJICHHBIX U
MapKUPOBOK PA3IMYHBIX BUIOB MIPOJI0BOJILCTBEHHBIX TOBAPOB

IMPOMBIIIJICHHBIX W
MMPOAOBOJILCTBCHHBIX TOBAPOB

IHoBTOpenue u 0600menue Kypca. [lonBereHue HTOroB y4eGHOro rojaa 4,8,9
COI''TACOBAHO COI'TACOBAHO
IIporoxon 3acenanus 3amecTuTens AupekTopa no YBP
MeTtoandeckoro o0beIMHEHHUS TOIMTEXHHYECKOTO
IIAKJIa E.A. Iloropennckas
TMK OV «/IuKCOHCKast CPEeIHSS KO
IIpoTokon Ne 1 14.09.2021r

ot 10 cenrsiopst 2021r
A.N. AmepxanoBa




KAJIEHIAPHO - TEMATHYECKOE IINTAHUPOBAHUE

10 kaacc (1 yac B HeneJ110, Beero 34 4acoB)

No TEMA Hdara
YPOKa NPOBeACHUS
ypoka
| BBenenue || |
| 1 || penmer oprannueckoii xumuu. OpraHnyeckye BEEeCTBa. I |
| Tema 1. Teopusi cTpoeHusi OpraHuyecKuX CoeTMHEeHNH || |
2 Teopusi XUMHUYECKOTO CTPOEHHSI OPTaHUYECKUX COeAUHEHHU A. M.
byrneposa
| Tema 2. Yri1eBog0pOAbI M X NPHPOJAHbIE HCTOYHUKHU || |
| 3 | Ipuponusiii ras. Anxass. I |
4 AJKEeHBbI. DTUJIEH.
Bup! n3oMepun 1 HOMEHKJIATYpa aJIKEHOB.
| 5 || Xumnueckue cBoiicTBa ankeHOB. I |
| 6 | Anxanmens .Kayuykn. I |
| 7 | Anxune. Auerues. I |
| 8 || Xummueckue cBoiicTa ankuHOB I |
9-10 || HedTp m HEdTenpoaykThl. OXpaHa OKPYKAIOIIECH CpeIbl OT
IPOMBIIIJICHHBIX OTXOJI0B HEPTH.
| 11 | O6o6menne no Teme: «YTIeBogOPOIB! M HX NPUPOJHEIE HCTOUHUKM» || |
12 KonTtponpHas padora Ne 1 mo Teme «YTaeBOIOPOABI U UX IPUPOIHBIC

HCTOYHUKHN

Tema 3. Kucsiopoacoaep:xamme coeIHHEHUS U MX HAXOKIEHNE B JKUBOM

npupoae
| 13 || [IpenenbHbIe OTHOATOMHBIE CIIUPTBHI. || |
| 14 || Muoroatomubie cnupTEL. | |
| 15 || ®enon. KaMeHHEIi yros. | |
16 KapOonunpHble coelMHEHMs — albAETH bl U KeTOHBI. CBOMCTBA U
IPUMEHEHHE AJIbJIETUI0B.
| 17 || KapGonoBbie kicaoThL. I |
| 18 || Cnoxnsie s3¢pupsr. XKupsr. I |
| 19 || YrueBomsl. MonocaxapusL. I |
| 20 || ducaxapuas! u nomucaxapuisi. I |
21 O00011eHNEe U cCUCTEMATU3AaLMs 3HAHUHN 110 TEME:
«Kucnopoaconepxaiinue opraHM4ecKie COEIMHEHUS U UX IPUPOIHBIE
VCTOYHUKNY.
22 Kontponbnas padota Ne 2 mo teme «Kucmopozcoaepxarine

OpTaHUYCCKUC COCANHCHUS U UX MPUPOAHLIC NCTOYHUKWN)).

Tema 4. A3oTcoaep:xaliue OpraHudecKkne COeJUHHEHUsI U X HAXO0KIeHNeEe B

JKMBOH NpUpoOIe

| 23

|| AMuHEI. AHMTHE KaK OpraHHYECKOe OCHOBAHHE.

| 24

|| AMunoKHCTOTEI.




| 25

|| Benkn.

| 26 || HyxnenHoBble KHCIOTSL. I |
| 27 || Fenernueckas csi3h Mex Iy KiIaccaMy OPraHMYECKHX COCMHEHHMIA. I |
28 [Tpaktuueckas padora Ne 1 «Pemenne skciepuMeHTATBHBIX 3a71a4 Ha
UICHTU(DHUKAIIMIO OPraHUYECKHX COSAMHEHUI
| Tema S. bruosornyeckn aKTHBHbIE OPraHUYeCKHe COeHHEHH || |
| 29 || ®epmentsr. | |
| 30 || BurtamuHbl, rOpMOHBI, JIEKAPCTBA. || |
| Tema 6. UckycCTBeHHbIE M CHHTETHYECKHE MOJHMEepPbl || |
| 31 || HckyccTBEHHBIE TOMMEDBI. || |
| 32 || Cunrernueckue mommepsL. | |
| 33 || ITpakTuyeckas padora Ne 2. «Pacno3HaBaHue MJIACTMACC M BOJIOKOH). || |
| 34 || HToropast KOHTpoJbHAS paboTa O OPraHUYECKON XMMHUU. || |
KAJIEHJAPHO - TEMATHUYECKOE IINTAHUPOBAHUE
11 kaacce (1 yac B Hexe110, Beero 34 4acoB)
Ne TEMA Jlara
ypoka NpoBeJeHUs
ypoka
| Tema 1. CTpoenune atoma u nepuoanyecknii 3axkon /L. MenaeseeBa || 3 |
|1 || OcHoBHEIE CBeieHHS 0 CTPOCHHH aTOMa. | |
| 2 || [leproau4ecKuii 3aKOH U CTPOEHHUE aTOMa. || |
| Tema 2. CTpoeHue BemecTsa || 14 |
|3 || Vonnas xumuueckas cBs3bp. | |
| 4 || KoBasnientHas xumuueckas CBA3b. || |
| ) || Merauinueckas XUMUYECKasi CBSI3b. || |
|6 || Bonoponsas xumuueckast cBsizb. | |
| 7-8 || Pewienue 3a1a4 1 ynpaxHeHUH. XUMUYECKUN TPEHUHT. || |
| 9 || ITomumepsl. Bonokna. Heopranuyeckue nonumepst || |
| 10 || Ta3o006pasHoe cocTosiHue BemecTBa. | |
11 [IpakTuueckas padora Nel «Ilonydyenue, coOupanue u pacro3HaBaHHUe
ra3oBy.
| 12 || Kunkoe cocrosuue BemecTsa. I |
13 TBépmoe cocTosiHue BemecTBa. AMopgHBIe BemecTBa. Kuakue
KPHUCTAJLIIBL.
| 14 || Mucnepcubie cucrembl. Komouse! (30114 1 Temm). | |
15 Cocras BemectBa. CMmecH.
VctunHble pacTBOpbl. CrIOCOOBI BEIPa)KEHUS! KOHLIEHTPAIMK PACTBOPOB
16 || Pemenue 3anau. O606menue no Teme « CTpoeHHE BEECTBA» I |
17 || Kontponbnas pa6ora Ne 1 o teme «CTpoeHue BemecTBay. I |




Tema 3. XuMnyeckue peakiuum

18 [TonsiTne 0 xuMHuUeckor peakuu. Kinaccupukamms XHMHIECKUX
pEeaKLHii.
| 19 || Cxopocth xuMmuecKoii peaxiu. | |
20 Ponb BOJbl B XMMUUECKHUX pPEAKIMSIX. DINEKTPOIUTHIECKAS
JUCCOLHAINS.
21-22 || I'maponu3 opraHuYeCKUX U HEOPraHMYECKUX COCTMHEHUH.
23-24 || OKHCAUTENBHO — BOCCTAHOBUTENIBHBIE PEAKLIMH. DJIECKTPOIIHU3.
25 OOpaTuMOCTh XMMUYECKHUX peaKkuii. XMMHUECKOe paBHOBECHE U
CHOCOOBI €r0 CMEHIECHUSI.
| 26 || Konrponbras pabora Ne2 «Xumiueckne peaKIim I |
| Tema 4. BemecTBa u ux CBOiicTBa || |
| 27 || Knaccudmkanus Heopranmueckux coeimHennii MeTasL. I |
| 28 || Hemeramner. I |
| 29 || Kucnots! Heopranmueckue n opranudeckue. I |
| 30 || OcHOBaHMs opranwueckue n HeopraHuuecKue. I |
[31 | Comu. I |
32 ['eneTnueckas CBsI3b MEXKY KJlaCCaMU HEOPTAaHUYECKUX U
OPraHUYEeCKUX COCIUHECHUM.
33 [TpakTrueckas padota No2 «Permrenne skciepuMeHTANBHBIX 33/1a4 Ha
UACHTU(DHUKAIIMIO OPTaHUYECKUX M HEOPTAaHUYECKUX COCTMHEHUI
| 34 || KouTponbnas pa6ota Ne3 3a Kypc XMMHH CpEIHEN KO |
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