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HOACHUTEJIBHAA 3AIINCKA

PaGouyast mporpamma pa3paboTaHa Ha OCHOBE ITPUMEPHON OCHOBHOM 00pa3oBaTeIbHOMN TPOrpaMMbl 00pPa30BaTEILHOTO yapexxaeHus. [IpodribHbIi
ypoBenb. 10—11 kmaccsl : pabouas nmporpamma kK uaun YMK O. C. I'abpuensna : yuebno-meroanyeckoe nocoodue / O. C. 'abpuensn. — M. Mocksa
«IIpocsemenue» 2019 B pacuere 102 yaca 3aron.

Paboyast mporpamma cpegaero oomero oopa3oBaHus 0 XMMHUH pa3paboTaHa Ha OCHOBE CIECAYIONINX JOKyMEHTOB!
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®denepanbHbIiil 3ak0H 0T 29.12.2012 Ne 273-D3 «O6 ob6pazosanuu B Poccuiickoit denepanum» (B penakiuu Oenepanbaoro 3akona ot 02.07.2021 Ne
317- @3 «O BHecenun n3MeHenwuii B ctateu 11 u 14 GexnepansHoro 3akona "O6 o6pazoBanuu B Poccuiickoii denepariim»)

[Nacnopr HaumoHnasnbHOro mnpoekra «OOpasoBanue» (yrB. mnpesuauymom Cosera npu Ilpesunente P® no crparernueckomy pa3BUTHIO U
HAIlMOHAJILHBIM MTPOEKTaM, IpoTokoJ oT 24.12.2018 N 16)

lNocynapctBennass mporpamma Poccuiickoit ®denepanuu  «Pa3zputue oOpaszoBanus» (YT1BepxkaeHa I[loctanonenuem IlpaButensctBa PD ot
26.12.2017 N 1642 (pen. ot 22.02.2021) «O6 yTBepkieHUU rocyaapcTBeHHO# nmporpamMmel Poccuiickoit @enepanun «Pa3Butre 00pa3oBaHus»
MeTtoandeckue peKOMEHIAINY TI0 peann3anuu 00pa3oBaTeIbHBIX MPOTPAMM €CTECTBEHHO-HAYYHOM M TEXHOJIOTMYECKO HAPABJICHHOCTEN TT0 XUMUH C
UCIIOJIb30BaHUEeM 00opymoBanus eHTpa « Touka pocta» https://apkpro.ru/natsproektobrazovanie/bankdokumentov

[Ipukaz MwunobOpuayku Poccum ot 17.12.2010 Ne 1897 «OO6 yrBepxkneHuu (enepaibHOTO TOCYIApCTBEHHOTO O00pa30BaTENIbHOTO CTaHAapTa
OCHOBHOTO 0011ero obpazoBanus» (pea. ot 11.12.2020 1.)

[TocranoBnenne I['7maBHOrO rocygapcTBEHHOTO caHuTapHoro Bpada oT 28.09.2020 Ne 28 CII 2.4.3648-20 «CaHUTapHO-3MHUAEMHUOJIOTHYECKUE
TpeOOBaHUS K OPTaHU3AIIMN BOCITUTAHUS U OOYUICHUS, OT/IbIXa U O3JIOPOBJICHUS JCTEH M MOJIOICIKI»

CanlluH 1.2.3685-21 «O6 yrBepkaeHuu caHuTapHbix mpaBuid W HopMm CanlluH 1.2.3685-21 «['urmeHudyeckue HOpMATHUBBI M TpeOOBaHUS K
obecrieueHno 6€30macHOCTU U (MJH) OE3BPETHOCTH /IS YeIOBeKa (PaKTOPOB CPEIbl OOUTAHUS)

[Tpuka3z ot 06.05.2019 Munucrtepcra IlpocBemenus PO Ne 219, denepanbHoii ciayx0bl 110 Ham3opy B cepe oOpazoBanust u Hayku Ne 590 «O0
YTBEP>KICHUM METOJOJIOTUM U KPUTEPHEB OIIEHKH KauyecTBa o0Imiero oOpa3oBaHHUs B 0OIeoOpa30BaTeIbHBIX OPraHU3alUsAX HAa OCHOBE IMPAKTUKU
MEXAYHApOIHBIX UCCIEIOBAaHUHN KaueCTBA MMOATOTOBKH 00YJaIOIIUXCSI.

[Tucemo Munnpocsemenust Poccun ot 14 suBapst 2020 r. Ne MP-5/02 «O HampaBlieHUH METOJIUYECKUX PEKOMEHIAIUi» (BMECTE ¢ METOIUYCCKUMHU
PEKOMEH/TAlMsIMU TI0 BOIIPOCAM BHEPEHHMS MIeJIeBOM Mojiesn u(poBoii oOpa3oBaTenbHOM cpelbl B cyObekTax Poccutickont denepannn).

[Tpuka3z Munnpocemenus: Poccun ot 02.12.2019 Ne 649 «O6 yrBepxknenuu LleneBoit Mmoaenu miudpoBoit 00pa3oBaTeIbHON CPEIbI».

Konuenmus npenogaBanusi yueOHOro mnpenmMera «XuMHs» B 00pa3oBaTesbHBIX opranu3anusx Poccuiickoit ®dexepainuu, peaau3ylolUuX OCHOBHbBIE
o0mieo0pa3oBareabHbIe TPOrPAMMBI;

MeTtouueckoe MUCbMO O MpernoaaBaHuu ydebHoro npeamera «Xumus» B 2020/2021yyed6nom rogy. CocraBurens: Anekcanaposa E. B. crt.
npenojaasateas KEMJI 'AY AITIO S0 PO, k.m.H.

[IpumepHas mporpaMmma o yueOHOMY NMpeAMETY « XUMHUsD» 17151 00pa30BaTeNbHBIX OPTaHU3ALNNA, PEATH3YIOIIUX POTPAMMBI CPETHETO OOIIETO

obpazoBanus / [IpumepHast OCHOBHast 0Opa3oBaTebHast IporpaMmma cpeaHero ooiero oopasosanus: ogoopena 28 utons 2016. I[Tporokon ot Ne2/16 //

Peectp npumepHBIX OCHOBHBIX 00111€00pa3zoBaTeIbHbIX IporpaMM. — Pexxum noctyna : http:/fgosreestr.ru/wpcontent/uploads/2015/07/Primernaya-
osnovnaya-obrazovatelnaya-programmasrednego-obshhego-obrazovaniya.pdf

Pa6ouvas mporpamma k iuanu YMK O. C. INabpuensiHa: yueoHo-MeToauueckoe nocodue / O. C. 'abpuensn. — M. : [poda, 2017. — 123, [1]
Mertoanyeckoe HUCbMO O TMpenojaBaHuM ydeOHoro mnpeamera «buonorus» B 2021-2022 yueb6Hom roay. CocraBurensb: MopcoBa C. I'., crT.
npenoaasatens kapenpsl EMJI I'AY JITO 0 UPO

ITonosxxenue o pabouux nporpammax npuka3 Ne 1 ot 31 asrycra 2018


https://apkpro.ru/natsproektobrazovanie/bankdokumentov

Pabouas mporpamma y4eOHOTO mpeamera «XuMus» cocraniena ¢ yuetoM [Iporpammel Bocimranust MOY COLL Ne 3 ma 2021-2025 npuxa3 Ne 95 ot
25.06.2021 uensio Boctiutanus B MOY COLLI Ne 3 sgBisiercst popMupoBaHue y 00YyJaIOIIMXCS TyXOBHO-HPABCTBEHHBIX [IEHHOCTEH, CIIOCOOHOCTH K
OCYIIECTBICHHIO OTBETCTBEHHOTO BBIOOpa COOCTBEHHON MHIMBHUIYAIbHON 00pa30BaTeIbHON TPACKTOPUH, CIOCOOHOCTH K YCTICITHOW COMAIN3ALUH B
oOmiecTse.

JIOCTIDKEHHIO TIOCTABIICHHOM 1IeIM BOCTIUTAaHUS 00yJaromuxcst Oy1eT cCriocoOCTBOBATh PEICHUE CIEAYIOINX OCHOBHBIX 3a/1a4:
- MOICP>)KUBATH TPAAULIUU 00pa30BaTEIbHON OpraHN3allii 1 MHUIMATHBBI TI0 CO3JIAaHUIO HOBBIX B PAMKax YKJIaJa IIKOJbHOW KU3HH, PEaTH30BbIBATh
BOCIIMTATEIbHBIE BO3MOYKHOCTH OOIIEIIKOJIBHBIX KITFOUEBBIX JIEl,
- peann30BBIBATH BOCHUTATEIBHBIA OTEHIIMAT U BO3MOKHOCTH IIKOJIBHOTO YPOKa, TTOAJIEPKUBATh NCTIOJIh30BAHNE HHTEPAKTUBHBIX (POPM 3aHSATHIA C
00yyaroUMMuUCs Ha YPOKax;
- WHUIIMHPOBATH U TIOICP’KUBATh YICHUYECKOE CaMOYIIPaBJIEHNE — KaK Ha YPOBHE IIKOJIBI, TAK ¥ HA YPOBHE KJIACCHBIX COOOIIECTB; X KOJJIEKTHBHOE
TUTAHUPOBAHHE, OPraHU3AIUIO, TPOBEACHUE U aHAIIN3 CAMOCTOSTEIBHO MTPOBEACHHBIX JIENT 1 MEPOTIPUSTHIA,
- WHUIIMHPOBATH U TIOICP’KUBATH JIEATEIFHOCTD IETCKUX OOIIECTBEHHBIX OPraHu3aIyi (BOJIOHTEPCKOE ABIKEHHE);
- BOBJIEKATh OOYJAOIIUXCS B KPY)KKH, CEKIHH, KITYObl, CTyJJHH U UHBIE 00bEMHEHUS, pabOTaIOINE ITO0 IIKOJIBHBIM IPOTpaMMaM BHEYPOUHOU
JEeSATETbHOCTH, PEATM30BhIBATh X BOCIIUTATEIHHBIE BOSMOKHOCTH;
- OpraHu30BbIBATH MPO(OPUEHTAMOHHYIO pabOTy ¢ 00yJarOIIUMUCS;
- peann30BBIBAThH MOTEHIIMAN KJIACCHOTO PYKOBOJICTBA B BOCIIUTAHHH O0YJarOIINXCs, TIOIEP)KUBATh aKTUBHOE y9aCTHE KJIACCHBIX COOOIIECTB B )KU3HU
IIKOJIBI, YKPETIJICHHE KOJIIEKTUBHBIX IIEHHOCTEH IIKOJILHOTO COOOIIEeCTBa;
- pa3BUBaTh PEIMETHO-3CTETUUECKYIO CPEAY ILIKOJIbI M PEAIM30BbIBATh €€ BOCIIUTATEIbHBIE BOZMOKHOCTH, (POPMUPOBaHHE NO3UTUBHOTO YKIIaaa
IIKOJIbHOM JKM3HU U MOJIOKUTEIBHOTO MMU/DKA U npecTthxka LIIkossr;
- OpraHu30BaTh pabOTy C CEMbIMHU 00YYAIOUINXCS, UX POJUTENAMU UJIM 3aKOHHBIMU MPEICTABUTEISIMU, HAIIPaBJIEHHYIO HA COBMECTHOE PELICHHE
po0JIeM JTMIHOCTHOTO PA3BUTHSI 00yUaAIOITHUXCS.

Pabouass mporpamma oOecnedeHa ydeOHWKAMH, YUE€OHBIMH IMOCOOMSIMHU, BKJIIOYCHHBIMH B (elepaibHbI IepedeHb YYeOHHKOB, PEKOMEHYEMBIX

Muno6praayku P® k ucnonp3oBanuto (mpuka3 Munnpocsemienus ot 20.05.2020 Ne 254 ¢ uzmenenusiMu 1 gonoiaHeHusMu ot 27.05.2020 Ne 268, 06.07.2020
No 342, 23.12.2020 Ne 766 ). Y4eOHUKHU U3 HBIHEUTHETO MEPEYHSI MOKHO OYJET MPOA0KATh UCIIOJIB30BAaTh €IIe MATh JeT HaunHas ¢ 25 ceHTsops 2020 rona (1.
2 npukaza Munnpocsenienus oT 20.05.2020 Ne 254).

[Iporpamma Hamucana Ha ocHOBe aBTOpckoil mporpammbl O.C. T'aOpuensna Xwumwus. PaGouwme mnporpammel. [Ipeamernas mmnams ydeOnukoB O. C.
labpuensina u ap. 10—11 kiaccer : yue0. mocobue g obmeobpazoBat. opranuzauuit / O. C. I'abpuensn, U. I'. Octpoymos, C. A. CrnagkoB. — M. :
[Ipoceemenue, 2019. — 000 c. — ISBN

PaGouas mporpamma npoduinbHoro ypoBus xumuu 10-11 kmacca pa3zpabotana Ha 2 yaca B Henmenmto. Beero 102 waca B roa. Takxke mpeaycMOTPEHO
u3ydeHue mpeamera u3 pacuéra 5 u B Heaeno (340 4 3a aBa roja oOydeHus ) 3a CYET MIKOJIHHOTO KOMIIOHEHTA B IIKOJaX U KJaccax XUMHUYECKOTo Mpodus.

B mporpamme mpocnexuBaeTcs MPEEeMCTBEHHOCTh MEXKIY BUIAMH AEITEIbHOCTH OOydaeMBbIX, MPETyCMOTPEHHBIX MPOrPaMMOl OCHOBHOTO OOIIETO
oOpa3oBaHUs U BUJAMH JACSITEIHLHOCTH, 00ECMEUMBAIOIIMX peau3allii0 00pa30BaTeIbHOM TPACKTOPUHU, CBS3AHHOW C YIIIYONEHHBIM HU3YUYEHUEM XHMHH.
Cogepxanue JaHHON pabodeil MporpaMMbl YUUTHIBAET HE TOJBKO MPEIMETHOE COJIep:KaHHEe U BO3PACTHBIE MCUXOJIOTHUECKHE OCOOCHHOCTH 00y4aeMbIX, HO H
MPOQHUIBHYIO MOATOTOBKY K 00OYYEHHIO B BHICIIEH IIKOJIE, B KOTOPOH XUMHUS SBJISIETCS MPOGUIHPYOIIeN JUCIHUILTHHONW. TeopeTrnueckoe 1 SKCIIepuMEHTabHOE
CoJIep’KaHHe Kypca M3y4aeTcsl Ha OCHOBE MMO3HABATEIbHOW AESITENbHOCTH OOYUAIONIMXCS: MPUMEHITh TEOPETUYECKUE 3HAHUS TOHSATHI, 3aKOHOB U TEOPHIA



XMMUHU YTIyONEHHOTO YpPOBHS JISi MIPOTHOZUPOBAHMS CBOMCTB XUMHUYECKUX OOBEKTOB M MOATBEPXKACHUE THUX MPOTHO30B IPH BBHIIOJIHEHUU XUMHYECKOTO
HKCIIEPUMEHTA; TUIAHUPOBATh U MPOBOJAUTH XUMUYECKUH AKCIIEPUMEHT W MHTEPIPETUPOBATH €ro Pe3yiabTaThl; YMETh XapaKTepPHU30BaTh U KIACCU(PHUIUPOBATH

XUMUYECKUE IEMEHTBI, BELIECTBA M IIPOLECCHI; IIOJHO M TOYHO BBIPAKATh U apryMEHTHPOBATH CBOKO TOYKY 3PEHMS; HAaXOAUThb MCTOYHUKH, IOJIYy4aTh,
MPEJCTABIATh U COOOIIATh XUMUIECKYIO HH(OPMAIIHIO B YCTHOM M MUCbMEHHOM PevH U JIp.

JIaHHBIH KypC MO3BOJISIET HOATOTOBUTH O0YJAIOMIMXCS K OCO3HAHHOMY U OTBETCTBEHHOMY BBIOOPY NMPO(ECCHOHAITBHOM MOATOTOBKH K IMOCTYIJICHHIO B BY3, B

KOTOPOM XUMHUSI SIBIISICTCS MTPO(UIBHON JTUCIUIUIMHON, YCIIEIIHOMY OOyUYEHHIO B HEM U BEIOOPY MpodeccHu.

CoriacHo 00pa3oBaTejIbHOMY CTAHAAPTY IJIABHbIE Yeau cpeoHezo (noaHo20) 00uiezo 00pa3oe6anus cOCmoam:

B q)OpMI/IpOBaHI/II/I HEJIOCTHOTO MPEACTABJICHUA O MUPE, OCHOBAHHOI'O HA HpI/IO6p€TéHHI>IX SHAaHUAX, YMCHHUAX U criocofax JACATCIIbHOCTH,

B IPUOOPETEHNH OTbITa Pa3HOOOPA3HOMN AESITEIbHOCTH, ONBITA TO3HAHUS U CAMOIIO3HAHMUS;

B IMOJITOTOBKE K OCYIIECTBIICHHUIO OCO3HAHHOTO BHIOOPA MHIMBUAYATLHON 00pa30BaTeIbHON WITH MTPO(HECCHOHATLHON TPACKTOPHH.

H3yuenue xumuu Ha yenybaéHHOM ypoeHe BHOCHUT OOJIBIION BKJIAJ B JOCTIDKEHHME STUX IeNiel cpeaHero (MOJIHOTOo) oOmiero oOpa3oBaHUsS U NPU3BAHO

obecneuyums:.

(dbopMHpOBaHHME HAyYHOUM KapTUHBI MUpa Ha OCHOBE CUCTEMbI XUMUYECKUX 3HAHUM (XUMUYECKOM KapTUHBI MHUpa) KaK €€ HEOThEMJIEMOI0 KOMIIOHEHTA;
BBIPa0OTKE y 00yUaroMXcs TYMaHUCTHUYECKUX OTHOLIEHUH U SKOJIOTMYECKU T'PaMOTHOTO MOBEAEHUS B OBITY U TPYIOBOM JESITENTbHOCTH, HPABCTBEHHOTO
COBEPIICHCTBOBAHUSA U PA3BUTHS INYHOCTH 00yJarOMINXCS;

MMOHUMaHKe 00LIECTBEHHON MOTPEOHOCTH Y 00yJalOMIMXCS B Pa3BUTUU XUMUU U XUMUYECKOW MPOMBIIIJICHHOCTH;

(dbopMupoBaHHEe y 00YJaIOIIUXCS OTHOIIEHUS K XMMHH KaK BO3MOKHOM 00J1aCTH MpoecCHOHANBHON MOATOTOBKU U MPAKTUYECKOU e TEIbHOCTH;
(hopMHpOBaHKE YCIIEUTHOTO YYaCTHUs B MMyOIMYHOM MPEACTABICHUH PE3y/IbTaTOB IKCIIEPUMEHTAIBHON U HCCIIeI0BATENbCKON e TEIbHOCTH, ;

ydyacTue B XMMHYECKHX OJMMIIHNAAaX pPA3JIMYHBIX YPOBHEW B COOTBETCTBUU C KEJAEMBIMU DPE3yJbTaTaMHU U aJe€KBATHON CaMOOIEHKON COOCTBEHHBIX
BO3MOXHOCTEH; MCMHOJIb30BAaHUE XMMUYECKUX 3HAHMU ISl OOBSICHEHHsS] 0COOEHHOCTEH OOBEKTOB M IMPOLECCOB MPUPOIAHON, COLMAIBHON, KYIbTYpHOM,
TEXHUYECKON cpe/ibl; MOHUMAaHHE IIEHHOCTH XHUMHMYECKOTO sI3blKa, BBIPQKEHHOTO B BepOajIbHOW M 3HAKOBOM (popMax, Kak COCTaBHOM YacTH pPEUYEeBOM
KYJIBTYPbI COBPEMEHHOTO CIIELUAINCTa BEICOKON KBaTU(UKALIUU.

Hcnonvzosanue ooopyoosanun «Touxka pocmay npu peanuzanuu ganHoi Ol no3BosseT co3aaTh yCIOBUS:
* ISl paCIIMPEHUS COJEPIKAHUS IKOJIBHOTO XMMHUYECKOTO 00pa3oBaHMUs;
* JUISI TIOBBIIICHHUS TO3HABATEIBHOM aKTUBHOCTH O0YUYaIONINXCS B €CTECTBEHHO-HAYYHOU 001acTH;

* JUIS pa3BUTHsI IUYHOCTU peOEHKA B Mpoliecce 00yUSHHsI XMMHH, €ro CIIOCOOHOCTEH, (GOPMUPOBAHUS U YOBIECTBOPSHHUS COIMAIILHO 3HAYUMBIX HHTEPECOB
1 TOTpeOHOCTEH;

* OJId pa6OTBI C O,HapéHHBIMI/I IIKOJIbHUKAMHU, OPraHru3allui UX pasBUTHUA B pa3JIMYHbIX 001acTIX O6p830BaTeHBHOﬁ, TBOp‘IGCKOfI ACATCIBbHOCTH.

INJIAHUPYEMBIE PE3YJIbTATDI
Juunocmmuuie pe3ynvmamol

Obyyarowuiics NOIYUUM 803MOACHOCIY 0TI (hopMuposanus ciedyrouux auyHocmuvix YV/I:
v/ omnpejeeHre MOTHBAINK H3y4IeHHs Y4eOHOTO MaTepHaa,
v/ OlICHMBaHHE YCBANBAEMOTO YU4eOHOTO MaTepHaa, HCXOs M3 COMMAIBHBIX M JINYHOCTHBIX [[EHHOCTEH;



v/ TIOBBILIEHHE CBOETO 0OPA30BATEILHOIO YPOBHS M YPOBHS TOTOBHOCTH K H3yYEHUIO OCHOBHBIX HCTOPUYECKUX COOBITHIA, CBSI3aHHBIX C PA3BUTHEM XUMHUH
# o01IecTBa;

3HaHUE IIPABUJI IOBEJICHUS B UPE3BbIYANHBIX CUTYyALUAX;

OILICHUBAHHE COLMAIBHON 3HAYMMOCTHU TPO(eCcCuii, CBI3aHHBIX C XMMHUCH;

BJIaJICHUE ITpaBHJIaMU O€3011aCHOTO 0OPAIEHUs C XMMHUUYECKUMHU BELIECTBAMU U 000PYI0BaHUEM, ITPOSIBIIEHUE KOJIOTUYECKON KYJIBTYPHI.

AN

Memanpeomemmnuie pe3yibmamot

Pecynamuenvie

Obyuarowuiicss NOIYYUm 803MONCHOCMb OJisl hopMuposanus ciedyrowux pecyismusHolx YV/I:

v’ 1esenoiaranue, BKIKoYast IOCTAHOBKY HOBBIX IIENIEH, TPeoOpa3oBaHre MPAKTHUECKOM 3a/1auk B MO3HABATENILHYIO, CAMOCTOSITEbHBIN aHAIN3 YCIOBHI
JOCTIKEHUS IIeTTH HAa OCHOBE y4€Ta BBIJICICHHBIX YUYUTEJIEM OPHEHTHPOB JICHCTBUS B HOBOM y4eOHOM MaTepuae;

TUTAHUPOBAHUE MTyTH TOCTHKECHHS TIENIeH;

yCTaHaBJIEHUE 11€JIEBbIX IPHOPUTETOB, BbIIEJICHHE aTbTEPHATUBHBIX CIIOCOOOB JOCTHKEHUSI i€ U BEIOOP Hanbosee 3(h(heKTUBHOTO crocoba;
YMEHHE CAMOCTOSITENIbHO KOHTPOJIMPOBATH CBOE BPEMSI U YIIPABIISATH UM;

YMEHHE PUHUMATh PEIICHHS B MMPOOJIEMHON CUTYaITUH;

MOCTaHOBKA y4eOHBIX 3a/1a4, COCTABJICHUE TNIaHA U TTIOCIICIOBATEIIHPHOCTH ACHCTBHIA,

opranusaius paboyero Mecta Ipu BbITIOJHEHUN XUMHUYECKOTO SKCIIEPUMEHTA;

MIPOTrHO3UPOBAHUE PE3YIbTATOB 00yUEHHUsI, OLIEHUBaHHE YCBOCHHOIO MaTepuraa, OI[eHKa KaueCTBa U YPOBHS MOJYYSHHBIX 3HAHUM, KOPPEKLIUS TUIaHA U
crioco0a IeiCcTBUS TPU HEOOXOMMOCTH.

lloznasamenvHoie

Obyuarowuiicss NOIY4Um 803MONCHOCMb OISl hopMuposanus ciedyrwux noznasamenvrovix YYJ/I:

MIOUCK U BbIJENIeHHE UH(POPMAIUH;

aHaJIM3 YCIOBUU U TpeOOBaHUI 3a1auu, BEIOOD, COMOCTABICHNE U 000CHOBAHHUE CIIOCO0A pellIeHNUs 3aJauu;

BbIOOP Hanbosee Y3PPEeKTUBHBIX CIOCOOOB PEIICHUS 3a]]aul B 3aBUCUMOCTH OT KOHKPETHBIX YCIIOBUI;

BBIJIBI)KEHHE U 000CHOBAHUE TUIIOTE3bI, BBIOOP criocoba e€ MpoBepKu;

CaMOCTOSITENILHOE CO3/ITaHUE alITOPUTMA JEATEILHOCTU MPH PEIICHUU MTPOOJIeM TBOPUYECKOTO U IIOMCKOBOTO XapaKTepa;

YMEHHUSI XapaKTepU30BaTh BEUIECTBA 110 COCTaBY, CTPOCHUIO U CBOWCTBAM;

OTHCHIBAHUE CBOMCTB: TBEPABIX, )KHUJIKHUX, Ta3000pa3HBIX BEIIECTB, BbIJICICHHE UX CYILIECTBEHHBIX IPU3HAKOB;

M300pakeHNe COCTaBa MPOCTEUIITUX BEIIECTB C MOMOIIBI0 XUMUUYECKUX (POPMYIT U CYIIIHOCTH XUMUYECKUX PEAKIIUHN C TTOMOIIBI0 XUMUYECKIX
YpaBHEHUI;

MIpoBe/IeHUE HAOIIOACHUM, OTIHCaHNE TIPU3HAKOB U YCTIOBUM TEUEHUS XUMUYECKUX PEAKIIUi, BHIMOJTHEHNE XUMUYECKOTO IKCIIEPUMEHTA, BHIBOJIBI Ha
OCHOBE aHaJIM3a HAOIO/IEHUH 3a HIKCIIEPUMEHTOM, PEIlIeHre 3a1a4, OTy4YeHHe XUMUYEeCKOH HH(OPMAIIUU U3 Pa3IMYHBIX HCTOYHUKOB;

YMEHHUE OpPraHU30BbIBaTh UCCIIEA0BAHHE C 1IE€IbI0 TPOBEPKHU TUIIOTES;

YMEHHE JIeNIaTh YMO3aKIIOUeHus (MHAYKTUBHOE U TIO aHAJIOTHH) U BBIBO/IBI,

yMeHHE 00bEKTUBHO OIIEHUBATh WH(OPMAIIHIO O BEIECTBAX U XUMHUECKUX MPOIIeccax, KPUTUIECKH OTHOCUTHCS K MCEBIOHAYIHOM HH(OpMAIIHH.
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Ob6yuarowuiicss NOIYYUM B03MOICHOCHb 015 POPMUPOBAHUL CILEOVIOWUX KOMMYHUKAmMueuvlx YVJI:

v’ TI0JIHOE ¥ TOYHOE BBIPAXKEHHUE CBOMX MBICIICH B COOTBETCTBHH C 3aa9aMU U YCIOBHAMH KOMMYHUKAIIUH;

v/ aJIeKBaTHOE UCIOJIb30BAHUE PEUCBBIX CPEJICTB ISl YUACTHsI B IUCKYCCUH M apTyMEHTAIMU CBOCH TIO3UIINH, YMEHHE TIPEICTABIIATH KOHKPETHOE
coJiepKaHue C COOOIEHHEM ero B MMCbMEHHOM U YCTHOH (opme, orpeesieHre cnoco0oB B3aNMOAECHCTBHS, COTPYAHUYECTBO B IOUCKE U cOOpe
nHbOpMaNnu;

v’ ompejeeHre croco00B B3aNMOIEHCTBHS, COTPYIHUIECTBO B IOMCKE U cOOpe HH(POPMAIIMH, YI4aCcTHE B JAUAJIOTE, INTAHUPOBAHKE OOIINX CIOCO0OB

paboThI, MPOSIBICHNE YBAKUTEIHHOTO OTHOIICHUS K IPYTUM yJaIuMCs;

ONMCAHUE COJIEPKAHUS BBIMOIHIEMbIX JEHCTBUH C LIEIbI0 OPUEHTUPOBKHU B IPEIMETHO - IPAKTUUECKOMN 1€ATEIbHOCTH;

YMEHUS yIYUTHIBATh Pa3Hble MHEHUS M CTPEMHUTHCS K KOOPAWHAIIMY PA3ITUYHBIX TIO3UINHA B COTPYAHUYECTBE;

(dbopmynupoBaTh COOCTBEHHOE MHEHHE U TIO3UIIMIO, apTyMEHTUPOBATh U KOOPJUHUPOBATh €€ C MO3ULIMSIMHU NAapTHEPOB B COTPYIHUYECTBE MPU

BbIPA0OTKE OOIIEro peleHus: B COBMECTHOM 1€ TENbHOCTH;

OCYILIECTBIIATh B3aUMHBIN KOHTPOJIb U OKa3bIBATh B COTPYJHUYECTBE HEOOXOUMYIO B3aU MOIIOMOIb;

IJTAaHUPOBATh 00IIKE CIOCOOBI pabOThI; OCYHIECTBIISITh KOHTPOJIb, KOPPEKIIUIO, OLIEHKY IeHCTBUI MapTHEPA, YMETh YOEXKIaTh;

HCII0JIb30BATh aJIeKBAaTHBIE S3bIKOBBIE CPE/ICTBA I OTOOpaKEHUSI CBOUX UYBCTB, MbICJIEH, MOTUBOB U MOTPEOHOCTEN; 0TOOpakaTh B peuu (OMucaHue,

00BsICHEHHE) COJIEpIKaHNE COBEPIIAEMbIX EHCTBUI, KaK B (hopMe TPOMKOM COLIMATU3UPOBAHHON peul, Tak U B (popMe BHYTpEHHEH peun;

v/ pasBUBaTh KOMMYHUKATHBHYIO KOMIIETEHIIMIO, UCIIONB3Ys CPECTBA YCTHOM M MUCBMEHHONW KOMMYHHUKAIUK TIPH paboTe ¢ TEKCTaMHU yueOHHUKA U
JIOTIOTHUTEIBHOU JIUTEPaTYpOH, CIIPaBOYHBIMU TaOJIULIAaMHU, TIPOSBISATH TOTOBHOCTD K YBaXKEHHUIO MHOM TOUKH 3pEHUS IPU 0OCYKIEHUH PE3yIbTaTOB
BBITIOJTHEHHOM paOOTHI.
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AN

Ilpeomemmnoie pe3yromamut
B pesynbTaTe nzydeHus: yueOHOTO TIpeAMeTa « XUMHs Ha YTIyOJIEHHOM YPOBHE CPEIHETO 001Iero 00pa3oBaHus
Buinycknux na yenyonaénuom yposne nayuumcs:

— NOHUMAaTh XUMHUYECKYIO KApTUHY MHpa KaK COCTaBHYIO YacTh LIEJIOCTHON Hay4YHOI KapTUHBI MUPA;

— pacKphIBaTh POJib XUMHH U XUMHUYECKOTO MPOU3BOICTBA KaK MPOU3BOAUTEIHHON CHIIBI COBPEMEHHOIO OOIIECTBA;

— ¢hopMynupOBaTh 3HAUCHUE XUMUH U €€ JOCTHKEHU B MMOBCEIHEBHOM JKU3HH YEJIOBEKA;

— YCTaHaBJIMBAaTh B3aUMOCBSI3U MEXIy XUMHUEH U IPYTUMU €CTECTBEHHBIMU HAyKaMH;

— (dopmynupoBarh mnepuoguueckuii 3akoH J[. M. MenneneeBa M 3aKOHOMEPHOCTHM HM3MEHEHHH B CTPOCHHMM U CBOMCTBAX XHUMHYECKHX JIIEMEHTOB U
00pa30BaHHBIX MU BELIECTB HA OCHOBE MEPUOAMUECKON CUCTEMBI KaK rpaQuecKoro 0TOOpakeHUs MEePUOIUIECKOr0 3aKOHa;

— (hopMynupOBaTh OCHOBHBIE MOJIOKEHUS TEOPUU XUMHUECKOTO CTPOSHUS OpraHnyecKux coeanHenuii A. M. byrnepoBa, packpbIiBaTh OCHOBHBIE HAIl PaBJICHUS
3TOM YHUBEpPCAJIbHON TEOPHH — 3aBUCUMOCTHU CBOMCTB BEIIECTB HE TOJIBKO OT XMMHYECKOI0, HO TaKKe M OT AMEKTPOHHOTO U MPOCTPAHCTBEHHOTO CTPOCHUS U
WUTIOCTPUPOBATH UX IPUMEPAMU U3 OPTaHUYECKONM U HEOPTaHUYECKOW XUMUMU;

— apryMEHTUPOBATh YHHBEPCAIbHBIA XapaKTep XUMHUYECKUX MOHATHHN, 3aKOHOB M TEOPU ISl OOBSICHEHHUSI COCTaBa, CTPOEHUS, CBOMCTB U 3aKOHOMEPHOCTEH
00BEKTOB (BEILECTB, MATEPUAIOB U MPOIIECCOB) OPraHUYECKON U HEOPTAHUYECKON XUMUMY;

— XapakTepu30Bath s-, P- U d-dIIeMEHTHI M0 UX MOJIOKEHHIO B Iepuoandeckoii cucreme J[. . Menaeneesa;

— KJIAaCCHU(PHUIIMPOBATH XUMHUECKUE CBA3U M KPUCTAJUIMUECKUE PEIIETKU, OOBACHATH MEXaHU3MbI UX 00Pa30BaHMs U I0KA3bIBATh SAMHYIO IPUPOIY XUMHUUYECKUX
CBsi3el (KOBaJICHTHOM, HOHHOW, METAIITMUYECKOH, BOJIOPOJIHOM );

— OOBSICHATH MPUIMHBI MHOTO00pa3us BEIIECTB HA OCHOBE MIPHUPOIBI SIBICHUN U30MEPUHU, TOMOJIOTUH, aJUIOTPOIIHNH;



— KJIaccu(pUIUpoBaTh XMMHUYECKHE PEAKIUU B HEOPTAaHUYECKON M OPraHMYECKOW XUMHH MO PA3IMYHBIM OCHOBAHUSM M YCTaHABIUBATh CHEIM(UKY THUIIOB
peaknuii ot 00IIero yepe3 0COOCHHOE K SMHUYHOMY;

— XapaKTepU30BaTh TUAPOIIN3 KaK Crieln(PUIHBII OOMEHHBIH MPOIECC U PaCKPHIBATh €T0 POJIb B XKMBOW M HEXXHBOU MPHUPO/IE;

— XapaKTepU30BaTh JIEKTPOJIU3 KaK CHIeHU(DUIHBIA OKUCIUTEIFHO-BOCCTAHOBUTEIBHBIN MPOIIECC M €r0 MPAKTUIECKOE 3HAUYCHHE;

— XapaKTepu30BaTh KOPPO3UIO METANIOB KaK OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIN IIPOLIECC U IIpeIaraTh COCOObI 3aIUThI OT HEE,

— OIUCHIBATh NPUPOAY MEXAHU3MOB XUMHUECKUX PEAaKLUN, TPOTEKAIOLUIUX MEXKAY OPTraHUYECKUMHU U HEOPraHU4YECKUMHU BELIECTBAMU;

— KJIaCCH(HUIUPOBATH HEOPTrAaHMYECKHE U OPTaHMYECKHIE BEUIECTBA MO PA3TIMYHBIM OCHOBAHMSM;

— XapakTepu30BaTh O0IINEe XMMUUYECKUE CBONCTBA BaXKHEMILINX KJIACCOB HEOPraHMUECKUX U OPTaHNYECKUX COEIMHEHUH B IIJIaHE OT OOIIEro uepe3 0CcoOOEHHOE K
€IMHUYHOMY;

— UCMOJIb30BaTh 3HAKOBYIO CUCTEMY XMMHUYECKOTO SI3bIKA [T OTOOpaXKEeHUs cocTaBa (XuMU4eckrue OpMyIbl) U CBOMCTB (XUMHUYECKHE YPAaBHEHNSI) BEIIECTB;

— HCIOJIb30BaTh MpaBUiIa U HOPMBbI MEXKIYHAPOIHON HOMEHKJIATYphI JUIsl Ha3BaHUM BELIECTB MO (opMysaM U, HA000POT, ISl COCTABJIEHU ST MOJEKYISPHBIX U
CTPYKTYPHBIX (POPMYJT COETMHEHUH 110 UX HA3BaHUSM;

— 3HaTh TPUBUAJIbHbIE HA3BAHUS BaXXHEHIINX B OBITOBOM M MPOU3BOICTBEHHOM OTHOLIEHUH HEOPraHUYECKUX U OPraHNYeCKHUX BEIIECTB;

— XapakTepu30BaTh CBOWCTBA, MOJy4eHHE M NPUMEHEHHE BaKHEWIIMX IMPEJCTAaBUTENEH THUIOB M KIJIACCOB OPraHWYECKUX COEAMHEHUU (TpelesbHBIX,
HeMNpeJeNbHBIX U aPOMaTHYECKUX YIJIEBOJIOPOI0B, KUCIOPOACOAEPKAIINX U a30TCOAEPKALIUX COETMHEHMH, a TakKe OMOJIOTMYECKH aKTUBHBIX BEIECTB);

— YCTaHaBIUBAaTh 3aBUCHUMOCTb 3KOHOMHUKHU CTpaHbl OT JOOBIYM, TPAHCHOPTUPOBKU U IMEPEpadOTKU YIIIEBOJOPOJIHOTO ChIphsl (HE()TH, KaMEHHOTO YIS U
MIPUPOTHOTO Ta3a);

— SKCIIEPUMEHTAJIHO MOATBEP’KAATh COCTaB M CBOMCTBA BaXXHEHMIIMX MpPEACTaBUTENCH M3Y4YEHHBIX KJIACCOB HEOPraHMYECKMX M OPraHMYECKHX BEIIECTB C
cOOJTI0IEHUEM MPABIII TEXHUKH 0€30MaCHOCTH IS pa0OTHI C XUMHYECKHUMHU BEIIECTBAMHU U JTa00OPATOPHBIM 000PYIOBaHUEM;

— XapaKTepU30BaTh CKOPOCTb XMMUYECKON PEAKLUH U €€ 3aBUCUMOCTb OT Pa3JIMYHbIX (PaKTOPOB;

— OIIMCBIBaTh XMMHMUYECKOE PAaBHOBECHE U IIpeIaraTh CroCOObl €ro CMEIIEHUS B 3aBUCUMOCTHU OT Pa3IM4YHbIX (PaKTOPOB;

— MPOU3BOAUTE PACYETHI 10 XMMUUYECKUM (POpMYJIaM U YPaBHEHUSM HA OCHOBE KOJIMUYECTBEHHBIX OTHOILIEHUI MEX/ly yYaCTHUKAMU XUMHUYECKUX PEAKIIUid;

— XapaKTepHU30BaTh Ba)KHEHIIME KPYNHOTOHHAKHBIE XHWMHUYECKHE IIPOM3BOJCTBA (CEpHOM KHUCIOTHI, aMMHakKa, MeETaHosa, IepepaboTku HedTH,
KOKCOXMMHUYECKOTO ITPOU3BO/ICTBA, BAXKHEUIITNX METANTyPrU4eCKUX MPOU3BOJICTB) C TOUKH 3pEHHs XMMH3Ma [IPOLECCOB, YCTPOUCTBA BaKHEHILINX aNlaparos,
Hay4HbIX IPUHIUIIOB IPOU3BOJCTBA, FIKOJOIMUECKONH M SKOHOMUYECKOH 11e1ec000pa3HOCTH;

— coOuojarh IMpaBuia 3KOJOIMYECKOW Oe30MacHOCTHM BO B3aMMOOTHOLIEHMAX C OKPY)KaloLIeH cperoil mpu oOpalleHud ¢ XMMHYECKMMH BElECTBAMU,
MaTepuajlaMHi U IpolieccaMi.

Buinycknux na yenyonénnom ypoene nouyyum 603MOHCHOCHb HAYUUMbCA

— MCII0JIb30BaTh METO/Ibl HAYYHOTO MO3HAHUS IIPU BBIIIOJHEHUHU MPOEKTOB M y4EOHO -UCCIIEI0BATEIbCKHIX 33/1a4 XUMHUUECKOW TEMaTUKU;

— MPOTHO3UPOBATH CTPOEHHUE U CBOMCTBA HE3HAKOMBIX HEOPraHMUYECKUX M OPraHUYeCKHUX BEIECTB HA OCHOBE aHAJIOTHUH;

— MPOTHO3UPOBATH TEYEHHE XUMHUECKUX IPOIIECCOB B 3aBUCUMOCTHU OT YCJIOBUI UX MPOTEKaHMs U IpeaIaraTb ClocoObl yIIpaBieHHs STUMH IIPOLIECCAMU;

— YCTaHaBIUBATh BHYTPUIIPEIMETHHIC B3aWMOCBS3M XMMHUHU Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB M TEOPUN OpPraHWYECKONM M HEOPraHMYECKOM XUMHHU U
MEXIIpeIMETHbIE CBSI3U C (pU3MKOHN (CTpoeHHe aToMa U BelecTBa) M OuoJoruel (XuMUYeckash OpraHu3alisl )KU3HU U HOBBIE HAlpaBJIEHUS B TEXHOJOTUU
0MO- 1 HAHOTEXHOJIOTUN);

— pacKpbIBaTh pOJib MMOJYYEHHBIX XUMUYECKUX 3HaHUH B Oyaymiel yueOHOM 1 mpodecCHOHaIbHOI eI TeIbHOCTH;

— IPOEKTUPOBATh COOCTBEHHYIO O0pa30BaTENbHYI0 TPACKTOPHIO, CBS3aHHYIO C XHMHEH, B 3aBUCUMOCTH OT JIMYHBIX MPEINOYTEHUH M BO3MOKHOCTEH
OTEUYECTBEHHBIX BY30B XMMHUECKOMN HAIPaBIECHHOCTH;

— apryMEHTHPOBATh €AMHCTBO MUPA BELUIECTB YCTAHOBIEHUEM I'€HETUUECKOM CBSI3U MEX1y HEOPraHUYECKUMHU ¥ OPraHUYECKUMU BEIIECTBAMU;



— BJIAZIETh XUMUYECKUM SI3BIKOM KakK ()aKTOPOM YCHEIIHOCTH B MPO(ECCHOHANBHON JeITEIbHOCTH;

— XapakTepu30BaTh CTAHOBJICHHE HAyYHOW TEOPUM HA MPUMEPE OTKPBITUS MEPUOJAMYECKOr0 3aKOHA M TEOPUHU CTPOCHUSI OPraHUYECKUX U HEOPTraHUYECKUX
BCIICCTB;

— MPUHUMATH y9acTUE B MPOPHIBHBIX KOHKypcaX (KOH(EepeHIUsAX, OJMMIINAIaX) Pa3IMyHOTO YPOBHS, a/IeKBaTHO OIICHWBAThH PE3YJbTAThl TAKOTO YYaCTHS U
HpOGKTI/IpOBaTI) nyTn ITOBBIIIICHU S HpCI[MeTHI)IX HOCTH)KGHHﬁ;

— KPUTHUYECKU OTHOCUTHCS K ICEBIOHAYIHON XUMUYECKOW MHPOPMALIUH, TTOTydaeMOi U3 pa3HbIX HCTOYHHUKOB;

— MIOHUMATh TJIOO0AIbHBIE TTPOOJIEMBI, CTOSIITHE TIEPE]] YETOBEUECTBOM

(BKOJIOI‘I/I‘-ICCKI/IC, I-)HepFeTI/I'-ICCKI/Ie, CI)IpI-)eBBIe), 158 Hpe)maraTI) OyTHu Ux peHICHI/ISI, B TOM YHCJIC U C IIOMOIIBO XUMHU.

COJEPKAHME KYPCA

Conepxanne yriiyOJIEHHOTO Kypca XMMHUHU B cpeaHel (ITOJIHOM) IITKOJIE CTPOUTCS Ha OCHOBE M3Y4YEHHUs COCTaBa M CTPOCHHUS BEIIECTB, 3aBUCUMOCTH UX
CBOWCTB OT CTPOEHHUS, MPAKTUUECKOTO 3HAYEHHUS ITHX CBOMCTB, a TAKXKE CMOCOOOB JIAOOPATOPHOTO M MPOMBIIIICHHOTO TMOJTYYCHHS BaXHEUIIUX BEIIECTB,
M3Y4YEHUS 3aKOHOMEPHOCTEH XMMUYECKUX MPOIIECCOB U IyTel ympasiaeHus: UMUA. OCHOBHBIE COJIep)KaTeNbHbBIE JIMHUHN pabodeil MporpaMMBbI:

«Bewecmeo» — cucTeMa 3HaHUM O COCTaBE M CTPOCHUM BEIIECTB, UX CBOMCTBAX U OMOJIOTHUYECKOM 3HAYCHHH;

«Xumuueckasn peakyus» — CUCTeMa 3HaHUN 00 YCIOBHUSAX MPOTEKAHMS XUMHUECKHX MTPOIIECCOB M CIIOCO0aX YIPaBIICHUS MU,

«llpumenenue eewjecme» — CHUCTEMa 3HAHUW O TMPAKTHYECKOM TPUMEHEHHHM BEIIECTB HAa OCHOBE WX CBOWCTB M WX 3HAYCHHS B OBITOBOM U
MIPOM3BOJICTBEHHOH chepax;

«llonyuenue sewjecme» — crucTeMa 3HAaHUH O XUMHUYECKUX TMPOU3BOACTBEHHBIX MPOIIECCax;

«3bIK XUMUU» — CUCTEMa 3HAHWW O HOMEHKJIAType HEOPTaHWYECKHUX O OPraHMYECKUX COCAMHEHHH M XMMHUYECKOW TEPMHUHOJIOTHH, a TaKXe YMEHHE
OTpaKaTh WX C TOMOIIBI0 XMMHUYECKON CHUMBOJIMKU (3HAKOB, (GOPMYJI M YpaBHEHHI); HaBBIKOB IepeBoAa MH(GOPMAIUHN C S3bIKa XUMUU HAa €CTECTBEHHBIN U
00paTHO

«Konuuecmeaenuvie omHoueHus» — CUCTEMA PACUETHBIX YMEHUN M HABBIKOB JIJISI XapaKTEPUCTUKH B3aMMOCBS3H KaY€CTBEHHON M KOJIMYECTBEHHOW CTOPOH
XUMHUYECKUX 00BEKTOB (BEIIECTB, MATEPUAJIOB M TIPOIIECCOB);

«Teopust u npakmuxa» — B3aUMOCBSI3b TEOPETUYECKUX 3HAHUM M XUMHUUECKOTO IKCTIEPUMEHTA KaK KPUTEPUsI HCTUHHOCTH U UCTOYHHMKA TTO3HAHUS.

Kypc 4uétko menuTcs Ha BE YaCTH COOTBETCTBEHHO ToJilaM 00y4eHHs: opranndeckyro xumuto (10 kimacc) u obmryro xumuto (11 kmacc).

Kypc 10 knacca naunHaetcs co 3HAKOMCTBA C MPEAMETOM OPraHUYECKON XMMHU, U3YYeHUS TEOPHH CTPOCHUSI OpraHndeckux coeaunenut A. M. byrneposa u
rudbpuaM3alil  aTOMHBIX opOuTaneid. 3aTeM paccMaTpHUBAIOTCS KiIacCU(UKALMA OPraHWYeCKHX COCAMHEHUM, TPUHIMUIBI HUX HOMEHKJIATYPBI, a
TaKKe KiIacCU(pUKAIMA PEaKIUi B OPraHuYeCKOU XUMHH.

[lepBoHauanbHbIE TEOPETHUECKHWE 3HAHUS J1alee MHOTOKPATHO 3aKpeIUIsiOTCS U Pa3BHBAIOTCS MPU HM3YYEHHU KIIACCOB OPraHMYECKUX COCOUHEHHH OT
YIIEBOJOPOIOB JI0 a30TCOAEPIKAIINX COSTUHEHHUIN U TIOTUMEPOB.

Takoe mocTpoeHHe Kypca MO3BOJSET B IMOJHOM Mepe He TOJNBKO IIMPOKO HCMONB30BaTh JIEAYKTUBHBIA mMoaxoa B oOydeHun xumuu 10 kjacca, HO U
peann30BaTh U0 FTEHETUYECKON CBSI3U MEXIY KJaccaMy OPraHUYeCKUX COCTUHEHUIA.

Oco0oe BHMMaHHE B Kypce OPTraHHNYECKON XUMUHU YJIEIeHO CIOKHBIM ISl TOHUMaHHUS BOTIPOCaM: B3aMMHOMY BIIMSIHUIO aTOMOB B MOJIEKYIIaX, B TOM YHUCIIE JUIs
Mpe/ICKa3aHusl  CBOWMCTB COCMWHEHWI; MEXaHM3MaM U 3aKOHOMEPHOCTSM MPOTEKaHUsS XUMHUYECKHX pEeaklHUid, 4TO He0OXOOUMO Ui TPOTHO3WPOBAHUS
MIPOJIyKTOB; MPOCTPAHCTBEHHOMY CTPOEHUIO YIJIEBOJIOB, aAMHUHOB, aMHUHOKHUCIIOT, OSIKOB U HYKJIEHHOBBIX KUCIIOT.



Kypc 11 knacca HauMHAaeTcs C PACCMOTPEHUS CIOKHOTO CTPOEHHMS aTOMa Ha OCHOBE KBAHTOBO-MEXAHWYECKUX IPEJICTaBICHUM O CTPOEHMM €ro sapa H
ANIEKTPOHHOU O00O0JOYKH, a TaKKe SACpHBIX peaknuii. Takas Teopernyeckas 0a3a TO3BOJSET HA JAPYrOM YpPOBHE HM3YYHTh MEPUOJUYCCKUI 3aKOH U
MEPUOJIMYECKYIO CUCTEMY XUMHUYEeCKUX 31eMeHTOoB Jl. M. MenaeneeBa u €€ pas OLEHUTh €ro Hay4HbIW IOJIBUT, HA HECKOJIBKO JIECATHUIETHH OI EPEIUBIIETO
HAaY4YHYIO MBICIIb.
3aTeM M3y4aeTcsl CTPOCHHE BEIIECTBA, OCHOBHBIC THUITBI XUMHUUYECKOM CBSI3U. 3HAHUSI YUAIINXCSA «XUMHUU B CTATHKE» JOMOJIHSIIOTCS CBEICHUSIMU O KOMIUIEKCHBIX
COCIMHEHUSX U AUCTIEPCHBIX CUCTeMaX. JIornuHo janee paccMaTpUBAIOTCS TaKU€ TOMOTEHHBIE CHCTEMBI, KaK PACTBOPBI M CIIOCOOBI BEIPAKEHUS KOHIICHTPALIUH
B HHX.
N3ydyeHrne OCHOB XMMHYECKOH TEPMOIMHAMWKH, MOHATHA OO0 SHTAIBIIMU W SHTPOIWH, 3aKOHOB ['ecca, MMO3BOJISIOT Ha 0oJiee BHICOKOM YPOBHE HM3YYHTh
3aKOHOMEPHOCTH MPOTEKAHUS XUMUYECKUX PEAKIIN U (PU3HKO-XUMHUYECKUX MPOIECCOB.
XUMHUYECKUE PEAKIIMM B PAacTBOPAX pAcCMATPUBAIOTCS TAKKE€ HA HOBOM TEOPETUYECKOM YPOBHE IMOCJE BBEACHUS MOHSATHS O BOJOPOJHOM IOKa3aTee U
M3Y4YEHUs] MPOTOJUTHUYECKON TEOPUU KUCIOT U OCHOBaHWH. OOOOIIAIOTCS CBEICHUS O HEOPraHWYECKUX M OPraHMYECKUX KHCJIOTaX M OCHOBAaHUAX B CBETE
MIPOTOJIUTUYECKON TEOPUHU U TEOPUU NIEKTPOJIUTUIECKOMN TUCCOLMALINN, & TAKKE COJIEM B CBETE TEOPHUH JIEKTPOIUTHYECKON TUCCOLUALINN.
OtnenbHas Ty1aBa MOCBSIIEHA OKUCIMTEIBHO-BOCCTAHOBUTEIBHBIM IPOLIECCAM, B TOM YHCJIE METOJaM COCTABIIECHUs YPAaBHEHUM W JIEKTPOJIN3Y, KOTOpbIE
B&KHBI JUIsI YCIENTHOW CAaud WTOTOBOTO JK3aMeHa. boJibllioe BHMMaHWE B ATOW IJIaBe YAEICHO M XMMHUYECKUM HCTOYHUKAM TOKa, 0€3 KOTOPBIX CJIOXKHO
MIPE/ICTaBUTh COBPEMEHHOE OOIIECTBO.
XUMHST HEMETAJUIOB U METAIJIOB, BOXHEUITUX TIPEJCTABUTENEH STUX KJIACCOB BEIIECTB U MX COCIWHEHHMM H3ydaeTcs B CHUCTEME (COCTaB <> CTPOCHHE <>
CBOMCTBa <> MPUMEHEHHUE «> MOJIyYEHHE <> HaX0XJECHUE B NMPUPOJE) U PAcCMaTPHUBAETCA B €IMHOM CBA3M OpraHMYECKON M Heopranudeckoil xumuu. Takum
o0pa3oM peannsyeTcs TilaBHas e Kypca — €JUHCTBO KUBOTO M HEKUBOTO MAaTEpHAIbHOTO MHUPA, OMKCHIBAEMOT0 OOLTUMH 3aKOHAMH XUMUH.
PackppITh posib XUMUYECKON HAyKH, KaK MPOU3BOAMTEIIBHON CHIJIBI COBPEMEHHOTO OOIIECTBA MO3BOJISIET I1aBa 3aBepinaromias kype 11 kmacca «Xumus u
00LIECTBOY.

Opranunueckas xumus. 10 kiaacc
TEMA 1. HAYAJIBHBIE IIOHSATHUS OPTAHUYECKOM XUMUN
(13u).
IIpeamer opranuyeckoi xumuu. Opranudeckue BemecrBa.Uto nzydaer opranndeckas xumus. Kpatkuii ouepk pa3BUTHS OpraHndeckor xumMun. CpaBHEHUE
HEOPraHNUYECKUX U OpraHuveckux BemecTB. CrocoOHOCTh aTOMOB Yriiepoa COSIUHATHCS B pa3lInyYHbIE LEMU. YTIEBOAOPOIbl U X npousBoaHble. [lonarue o
3aMECTHUTEIE.
Teopusi crpoenusi opranudeckux coequHenuii A. M. byrieposa. [lonstue BanentHoctu. Pabotst @. A. Kekyne. Pons A. M. BytnepoBa B co3nanuu Teopuu
CTPOEHHMS OPraHUYECKUX COeAMHEHUI. E€ OCHOBHBIE MOJIOKEHMUS.
[IprurHBl MHOTOOOpa3usl OPraHMYECKUX COEIMHEHHI: 00pa3oBaHME OJMHAPHBIX, BOWHBIX U TPOMHBIX CBSI3€M MEXIy aroMamu yriepojaa. M3omepwus.
DOMIUpUYecKasi, MOJICKYJISIpHAsl U CTPYKTYpHasi OpMYyJIibl OPraHUuYeCKUX COeTNHEHUH.
Konuenuus rudpuausanuu aToMHbIX opOuTtaseii. CTpoeHue aToma yriepoja: S- U p-opOuTanu, TUIbl uX rudpuanzanuu. OOpa3oBaHHE KOBAJTECHTHBIX
CBsI3€H. DNEKTPOHHAs U dIEKTPOHHO-Tpadudeckas GopMyibl aToMa yriepoa.
Kaaccuduxanusi oprannyeckux coeaumHeHuil. Knaccudukamus mo >I€MEHTHOMY COCTaBY: YIUVIEBOJOPOJBI, TaJoOreH-, a30T- U KHCIOPOACOAepKaline
OPraHUYeCKUE COCTUHEHUS.
Knaccudukarus mo cTpoeHHUIO YIIIEPOJIHOTO CKeJeTa: alluKINYeCKHe U HUKINYecKre (KapOOMKINYECKHE U TeTePOLUKINYECKIE) OpraHMUYeCcKHUe BEIIeCTBa.
Knaccudukarus yrieBo1opoaoB: MpeneinbHble (ATKaHbl U ITUKIOATKAHBI ), HEMPEIeIbHbIE (aTKEHBI, ATKHHBI, AIKaTUCHBI), aPEHBI.
Knaccudukaruss opraHMuecKdX COEIWHEHUN M0 HaTUYMI0 (DYHKIIMOHAIBHBIX Tpynmn (TUAPOKCHIIbHAS, KapOOHWIIbHAs, KapOOKCHIIbHAs, HHUTPOTPYIIIA,
amuHorpynna). Cnuptel. Anbaeruasl. Keronsl. KapOoHoBbie kucinoTel. HutpocoenuneHusi. AMUHBL.



IIpuHUMIBI HOMEHKJIATYPbI OPraHMYecKHX coequHeHuil. [lonsTne o Xxumuueckoil HoMeHkiIaType. HomeHkiarypa TpuBHManpHas (UCTOpUYECKas) U
palyoHasbHasl.

MexnyHapoaHas HOMeHKIaTypa opranuueckux coenquHeHuii — IUPAC. IlpuHuunel cocTaBieHUs Ha3BaHUS OPraHUMYECKOTO COEIMHEHUS N0 HOMEHKJIAType
IUPAC.

Knaccudukanus peakuuii B opranndeckoii xumuu. [lonsrue o cyOctpate u pearenre. Kimaccuukanms peakiiuii 1o CTPyKTYPHBIM U3MEHEHHUSIM BEIIECTBA!
MIPUCOEUHEHMS (B TOM YHUCIIE IOJUMEPU3ALINH, OTIIEIUICHNS (3JIEMEHUPOBAHUS ), 3aMEILIEHUs U U30MEpPHU3aLlUu.

[ToHsITHE O TOMO- M TE€TEPOIUTHIECKOM Pa3phIBax KOBAJIICHTHOU CBS3H, IEKTPOPHIAX U HYKICOPHIIaX.

Knaccugukanus peaxiuii Mo Ty peakMOHHBIX YaCTHIL PAIUKAIbHBIC, JICKTPOPHIBHBIE H HYKICO(DUIIbHEIE.

Knaccudukanus peakuuii o 3MEHEHUIO CTENEHEeH OKUCIIEHUS: OKUCICHNUS U BOCCTAHOBJICHMSL.

Knaccugukanus peakiuii 1o 4aCTHBIM IPU3HAKaM: TaJOr€HUPOBAHUE U JIETraJIOT€HUPOBaHKE, THAPUPOBAHUE U AETUAPUPOBAHUE, THAPATALIUU U IeTUApaTalllii,
TUIPOTATIOreHUPOBAHUE U JETUPOTATIOTEHUPOBAHHE.

JemoncTpanuu. Konekius opraHi4ecKux BeIIeCTB, MaTepuaiioB u uzaenuil u3 Hux.lllapocrepxxueBsie u 00béMHBIE MOIEenH (Moaenu CtroapTa—bpuriieda)
3TaHOJa U TUATUIIOBOrO 3¢upa, OyraHa W M300yTaHa, METaHa, dTUJIEHA U aleTWieHa.B3anmoeiicTBUeHaTpusl ¢ 3TaHOJOM; OTCYTCTBHE B3aWMOJIEHCTBUS C
TUATUIIOBBIM 3hupoM.Mojienb OTTalKUBaHUS THOPHAHBIX opOuTasiel (IeMOHCTpalusi C TMOMOIIBI0 BO3AYIIHBIX IapoB). [lemMoHcTpanmoHHas Tabnuia
«Paznuunble THOpHUIIHBIE COCTOSIHMSI aToMa yriepoaa». OOpaslbl OpraHMYeCKUX COEIMHEHUH pa3IMyYHBIX KiaccoB.MoJenn OpraHM4ecKux COEeIWHEHUN
C pa3MMYHBIMUA (YHKIIMOHATIBHBIMHU TpynmnamMu. ['opeHre MeTaHa WM TPOINaH-OyTaHOBOW CMECH W3 Ta30BOM 3aKMTAIKW.B3phIB cMecH MeTaHa ¢ XJIOpPOM.
Ob6ecrBeunBanre OPOMHOM BOJIbI dTHIIEHOM. Jlemonmmepu3anust moaudTiieHa. [lonydenne stunena aeruapaTanuei TaHoa.

JlaGopaTopHbiii onbIT. MI3roToBIEHNE MOIENIE MOJIEKY — MPEACTABUTENICH Pa3IUYHbIX KIACCOB OPraHMYECKUX COCTMHEHUH.

IIpakTuyeckas padoral.KauecTBEHHbIN aHAIU3 OPraHUYECKUX COCTUHECHUM.

TEMA 2.1IPEJEJBHBIE YI'VIEBOAOPO/BI (5 4)

AJIKaHbl. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJIbI METaHa. ['OMOJOrMYEeCKU pAl alKaHOB M MX M3oMepus. [IpocTpaHCTBEHHOE CTpOECHHE
MOJIEKYJT aJIKaHOB (B TOM 4HCIe U KoHpopMepsl). HomeHkaTypa ajakaHoB.

[IpombInuieHHbIe CTIOCOOBI TOMYYEHHS aJKaHOB: KPEKUHI HE(TENpoayKTOB, peaklys alKWUJIMPOBaHUS, MOTy4Y€HHE CHUHTETUYECKOro OCH3MHA, HarpeBaHHe
yraepona B atmocdepe Bojopoaa. JlabopaTtopHeie crnocoObl MoMydeHUs allkaHOB: peakuust Bropiia, muponus cojieil KapOOHOBBIX KHCIOT CO IIEIOYamH,
TUAPOJIN3 KapOuaa amroMUHUSL.

Oduznyeckue CBOICTBa alkaHOB. B3anmmHOe BIUSHUE aTOMOB B OPraHMYeCKHX MoJieKynax. [1oJI0KHUTEeNnbHBl M OTpHULIATEIbHBIH WHIYKTUBHBIE A(PPEKTHI.
[IporHo3 peakiHOHHOW CIOCOOHOCTH amKaHOB. MeXaHU3M peakiuil paJuKaabHOro 3aMelleHus. Peakuuu paauKambHOTO 3aMEUIEHHs: TaJlOTEHUPOBAHUE U
HUTpoBaHue. Peakiuu neruapupoBanus. Peaknuu okucnenus. pyrue peakuuu ¢ pa3pylieHHeM yriiepoaHo uenu. [I[puMeHeHre ankaHoB Ha OCHOBE CBOMCTB.
Huxaoankanpl. ['oMonOrudeckuii psaa u CTpoeHHE HUKIOAKIaHOB. WX HoMmeHknatypa u uzomepus. [lonarue o npoctpancTBeHHON n3oMepun. Konpopmepst
LUKJIOT€KCaHa.

CriocoOblI MosTyueHus UKIOATKAHOB: PEKTH(PHUKAIMS HEPTH, KaTaTUTHUECKOE JIETHIPUPOBAHUE apEeHOB, BHYTpUMOJIEpY/IsipHas peakius Bropa.

dusnyuecKkue 1 XMMUYECKHe CBOMCTBA LIMKIJIOAKaHOB (PeaklUK MPUCOSTUHEHUS U 3aMernieHus). [IpuMeHeHne MuKiIoakaHoB.

Jemoncrpanuu. IllapocTep>kxHeBble MOJENM MOJEKYT alKaHOB JUIs MIUTIOCTPAllMM CBOOOAHOro BpaiieHus: BOKpyr cBsa3m C—C, a Taxke 3acIOHEHHOU
U 3aTOPMOXKEHHOM KOHpopManuii 3taHa. [lonydeHne MeTaHna U3 aleraTa HaTpUs ¥ THApPOKcHIa HaTpus. ['opeHue MeTaHa, nmponaH-0yTaHOBOW cMecH, mapaduHa
B YCJIOBHSAX M30bITKA U HENOCTAaTKa KHCIopoa. B3pbiB cMecn MeTaHa ¢ Bo3yxoM. OTHOIIEHHE MeTaHa, IpoNnaH-0yTaHOBOI cMecu, OeH3nHa K OpOMHOM Bojie
u pactsopy KMnOa.

JlaGopaTopHble onbIThl. V3roToBnenue napaguHUpOBaHHONW Oymaru, MCIbITaHHE €€ CBOWCTB (OTHOILIEHHE K Boje U xkupy). OOHapyKeHHE BOJbI, CaXH,
YIJIEKUCIIOTO T'a3a B MPOAYKTaX FOPEHUS CBEYH.



TEMA 3. HEIPEJIEJIBHBIE YI'VIEBOJAOPObI (13 1)

AJIKeHbl. OJEKTPOHHOE€ U IPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYNbl JTHUJIEHA. ['OMOJIOTMUYECKUI psi U H30MEpHsl alKeHOB (YIJIEpOJHOIO CKEJleTa,
reoMeTpHuuecKas WK yuc-mpanc-u3oMepus, MoJI0KEHHs! IBOMHON CBA3H, MeXKi1accoBast). HoMeHknaTypa ankeHoB.

[TpombInIeHHBIE CITOCOOBI MOJTYYEHUST ATKEHOB: KPEKHHT aJIKaHOB, BXOSIIUX B COCTaB HE(TH M MOIMYyTHOTO HE(PTSIHOTO rasa, ACTHAPHPOBAHUE TPEIEIIbHBIX
YTJI€BOAOPO/IOB.

JlaGoparopHblie CHOCOObI MOJTyYEHUS AJIKCHOB: peakuuu AIIMMHUHUPOBAHMUS (zeramoreHupoBaHue), Jeruaparanus CIUPTOB u
JierajoreHUpOBaHUEANTaTIOI €HAJIKAHOB, a TAKXKE IETUAPOrajioreHUpOBaHUE raJlor€HOIIPOU3BOIHBIX MTPEAEIbHBIX YIiIeBo10pooB. [IpaBuio 3aiinesa.
®u3n4ecKue CBOMCTBA AJIKEHOB.

B3aumHoe BIMsSiHUE aTOMOB B OpraHUYeCcKHX MoJieKyaax. Me3omMepHbIi 2pPexT.

[IporHo3 peakiMOHHON CIOCOOHOCTH aIKEHOB. MeXaHU3M peakiuil 37eKTpoGUILHOTO MPUCOEANHEHNUS.

Peakuuu npucoeiMHEHHs aJKEHOB: T'aJIOTEHUPOBAaHUE, THJPUPOBAHUE, T'MIPOrajlor€HUpPOBAaHUE, TuipaTanus, nojuMepusanus. [IpaBuno MapkoBHUKOBA.
Peakuuu oxucnenus ankeHoB KMnOy(peakuust Baruepa) B BogHoM u cepHOKUCION cpezie. [IpumeHeHne alnkeHoB Ha OCHOBE CBOMCTB.

Brbicokomoiieky isipabie coequHenust. CTpoeHHe MOJMMEPOB: MOHOMED, MOJIUMED, JIEMEHTAPHOE 3BE€HO, CTENEeHb MMOJIMMEpPHU3aIiH.

JluneiiHble, pa3BeTBIEHHBIE U ceTyaThle (CIINThIE) MoauMepsl. CTepeoperynspHble U HECTEPEOPETYIISIPHbIE MOTUMEPHIL.

OTHolIEHNE NMOIMMEPOB K HArPeBaHUIO: TEPMOTUIACTHYHBIE U TEPMOPEAKTUBHBIE TTOJIUMEPHIL.

[TonumMeps! Ha OCHOBE 3TUJICHOBBIX YIJIEBOJIOPOAOB U MX IPOU3BOJHBIX: MOJUATHIIEH, MOJIUIIPONHIIEH, OIUTETPAPTOPITUIIEH U MTOJTUBUHUIXIOPUI.
Aaxaauensbl.Knaccudukaius JUEHOBBIX YIIIEBOIOPOA0B: H30JIMPOBAHHbBIE, KyMYJIHPOBAaHHbBIE U CONPSKEHHBIE.

Homenknarypa u n3omepus JUEHOBBIX YIII€BOJ0POIOB (MEXKKIaccoBasi, yrJepoJHOTO CKelleTa, B3aUMHOIO MOJIOKEHUS KPAaTHBIX CBsI3€H, TeOMEeTpruYecKas).
Crpoenue conpsyKEHHBIXATKAIUECHOB.

CriocoObl MoTyueHus alKkaJueHOB: JeTuApUpOBaHNe alKkaHoB, peakius Jlebenena, neruaporaloreHupOBaHUEIUTaJOTeHAIKAHOB.

®u3nyeckue CBOMCTBA JUEHOBBIX YIJI€BOAOPOAOB. XMMHUECKHE CBOMCTBA AUEHOBBIX YIJIEBOJAOPOIOB: PEAKIIUH IPUCOEAUHEHUS, OKUCICHUS U TIOJIMMEPHU3 alluH
— 1 0COOEHHOCTH UX IpoTekaHus. HaxoxxaeHue B mpupoje v MpUMEHEHNE alKaJueHoB. TepIeHsl.

Onactomepbl. HaTypanbHBIM Kaydyk, KaKk NPOJIYKT MOJMMeEpH3anuu u3ornpeHa. CHHTeTHYeCKHe Kaydyku: OyramueHoBbld kayuayk (CBK), nmuBHHHIIOBBIH,
M30IPEHOBBIH, XJIOPOMIPEHOBBIH, OyTaAleH-CTUPOIbHBINA. BynkaHuzaus kayq4yKoB: pe3HHbI U 300HUT.

AJIKMHBI. DJIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIbI alleTUJICHA.

I'omonoruueckuit psia U U30Mepus ANKUHOB (YIJIEPOJIHOTO CKeNeTa, OJ0KEHUS TPOMHOMN CBs3U, MeXKiIaccoBas). HomeHknaTypa alnkuHOB.

CriocoObl  MONy4YeHHs] aAJIKUHOB: MHUPOJIM3 MeTaHa (B TOM 4YHCI€ M OKHCIUTENbHBIM NHUPOJM3 MPHUPOJHOTO Tras3a), KapOUIHBIA METOs,
JeTUPOTaIOreHUPOBAHUEAUT aTIOTEHAIKAHOB, B3aUMO/ICHCTBHE COJICH alleTUIICHOBBIX YIJIEBOIOPOA0B (AIllETUICHHUIOB) C TraJloT€HaIKaHAMMU.

Ou3nyecKkue CBOWCTBA AICTUJICHOBBIX YIJIEBOAOPOJOB. XHUMHUYECKHEe CBOWCTBA. Peakium mnpucoenuHeHus (THAPUPOBAHUE, TaJlOT€HUPOBAHUE,
TUApOrajoreHNupoBaHue, THIpaTalus, TpuMepu3amus amneruneHa). Peakius KyuepoBa u npaBuno DnpTexoBa. KucioTHbie cBOWCTBA alKHUHOB. AIICTUICHUIBI.
Oxkwucnenue ankuHoB: pactBopoMm KMnOgs u ropenue.

OO6nactu npuMEHeHHUs alleTUIIeHa Ha OCHOBE ero cBoMcTB. IlpuMeHeHne romonoros aneruieHa. [lomumepsl Ha OCHOBe aneTuJieHa. BununaneTusies.
JemoncTpanuu. OObEMHBIE MOJIENIN Yuc-, MPaHc-U30MepoB aikeHoB. [lomydeHne sTuileHa M3 3TaHOJIA U J0KA3aTENbCTBO €r0 HENpENeNbHOTO CTPOEHUS
(peakuu ¢ 6pomMHOI Bomoit u pactBopoM KMnOs). ObecrBeunBaHue 3THICHOM OpOMHOM BOJABI M pacTBOpa IEpMaHraHaTa Kainus. ['opeHue sTuiieHa.
B3aumoneiicTBue ankaHOB M @JIKEHOB C KOHIIEHTPUPOBAHHOM CEpHOM KUCIOTOW. Mozenu MOJIEKyJl aJKaJueHOB C W30JIMPOBAHHBIMH, KyMYJIMPOBaHHBIMU
U CONPSDKEHHBIMU JBOMHBIMH CBSI3AMU. Koarymsiiyst MIIEYHOTO COKa KaydyKOHOCOB (MoJiouasi, OJyBaH4YMKa WU (pukyca). [lemonumepusanus Kayuyyka U
JI0Ka3aTeIbCTBO HAJIMYUS JIBOMHBIX CBsI3€il B MOJIEKyJdaX MOHOMEpOB (peakiuu ¢ OpoMHON Bojoil u pactBopoM KMnOs). O3HakomileHHE ¢ KOJUIEKLIUEH
«Kayuykn u pesusb». llomyuenue aneruneHa u3 kapOupa kanpuus. OObEMHBIE MOJENM aJKMHOB. B3auMojeicTBue aneTwieHa ¢ OpOMHOI BOOM.



B3aumopeiictBue anerunena ¢ pactsopom KMnOas. ['openue aneruiena.

JlaGopaTopHble onbIThl. O3HAKOMIIEHUE C KOJUIEKLIUEH MOJMMEPHBIX 00pa3I0B IIACTMACC U BOJIOKOH.

IIpakTnueckas padora 2. [lonyyeHre MeTaHa ¥ 3TUJIEHA U UCCIIEAOBAHNUE UX CBOMCTB.

TEMA 4. APOMATUYECKUE YIJIEBOJOPOABI (7 4)

Apenbl. [lepBrie cBeieHns 00 apoMaTH4YecKuX coequHeHusX. CTpoeHre MOJIEKYIbl O€H30J1a: eIMHAast 7-3JEKTPOHHAS CUCTEMa, WIIM apOMAaTHYECKUN CEKCTET.
I'omonoruueckuit psia. 3omepus B3aMMHOTO paclosiokKeHHsl 3aMmecTuTeseil B 0eH3o1bHOM Kouiblie. HoMeHknaTypa apenoB. Keumnouisl.

[IpomplIiieHHbIE CIOCOOBI MOTY4YeHUs OE€H30J1a U €r0 TOMOJIOTOB: apoMaTHU3allysl aJKaHOB U LIMKJIOAIKAHOB, TPUMEPHU3aLUs alleTuiieHa (peakius 3eIMHCKOTr0).
JlaGoparopHble criocoObl MOJIYYEHUSI APEHOB: AIKWINPOBaHUE OE€H30J1a, TUPOJIU3 COJIEH apOMaTUYECKUX KUCIIOT.

dusnyeckue CBOMCTBA apeHOB. [IporHo3 peakimoHHOW CHOCOOHOCTH apeHOB. Peakiuu 37eKTpo(UILHOTO 3aMEIICHUs] U UX MEXaHU3M: TrajJor€HHpPOBaHUE,
ankuinposanue (peakuus @punensi—Kpadtca), HUTpoBaHue, CylibpUpoOBaHUE.

Peaxiuy npucoemHeHNs: THIPUPOBAHUE, PaIUKAIEHOE TAIOTeHUPOBaHUE. Peakiny oKnucieHus!.

Tomyoun, xak romosor 6eHszona. OCOOEHHOCTH XMMHYECKUX CBOMCTB ajiKuiOeH30510B. OpUEHTAHThI IEPBOrO U BTOPOro pojaa. BzaumHoe BiMsHHE aTOMOB B
MOJIEKYJIaX aJIKMJIOEH30JI0B Ha MpUMeEpe peakiuu 3amelienus. Peakunuu oxucnenus.[IpuMenenne apeHoB Ha OCHOBE UX CBOMCTB.

Jemoncrpanuun. lapoctepxHeBrsie © 00bEMHBIE MO/IETN O€H30Ja U €ro roMosoros. PactBopeHue B OeH30J1€ PAa3IMYHBIX OPraHUYECKUX U HEOPraHMYECKHX
BEIIECTB (HampuMep, cepsl, noaa). O3HakoMiIeHHe ¢ (pU3MUEeCKUMH CBOIicTBaMH OeH30J1a (pacTBOPUMOCTh B BOJIE, IJIOTHOCTh, TEMIIEpaTypa IJIaBICHUS —
BBIJIEP)KMBAHUE 3alasHHOW aMITyibl ¢ O€H30J0M B 0aHe co JbAoM). ['opeHne OeH3o0Jia Ha CTEKISHHOW manouke. OTHomeHue OeH3oyia K OpOMHOM BOjE
u pactBopy KMnO4. HutpoBanue Oenzona. OTHOIIEHHE TONyoJla K Boje. PacTBOopeHHE B TOJyosl€ pa3iMUHBIX OPraHUYECKHX M HEOPraHWYECKHX BEIIECTB
(manmpumep, cepsl, noaa). ObeciBeunBanmue TOIyosIoM pactBopa KMNnO4 u 6poMHO# BOIBI.

TEMA 5. IPUPOJJHBIE UCTOYHUKU YIJIEBOJAOPOAOB (5 u)

IIpupoaublii ra3zu nonyTHbIi HeTAHOM ra3. [IpupoaHslii ra3 u ero cocras. [I[poMbIlIIEHHOE UCTIOIB30BaHUE U TTepepabOTKa MPUPOTHOTO Ta3a.

[TorryrHbIe HeTSIHBIC Ta3bl ¥ UX TIepepaboTka. Dpakiuy MOMYTHOTO HEPTIHOTO Ta3a: Ta30BbIi OCH3MH, MPoTaH-O0yTaHOBask CMECh U CyXOi Tas.

Hed1b. Hed1h, Kak MpupoIHBIN UCTOYHUK YTIEBOIOPOIOB, €€ COCTaB U (PU3UICCKUE CBOMCTBRA.

VYrneBogopo sl Kak NpeMeT MeXAyHapOAHOTO COTPYAHUYECTBA U BaKHEHIIas oTpaciib 3KOHOMUKH Poccum.

[IpomebiienHas nepepadotka Hedpru. Pekruduxanus (ppakuronnas neperonka). @pakuuu HedTu: 6€H3UHOBAS, TUTPOUHOBAS, KEPOCUHOBAS, Ta30b, Ma3yT.
ConsipoBbie Macia. Bazenun. I[lapadun. I'yapon. KpekuHr HeTenmpoayKTOB: TEPMHUYECKUH, KAaTATUTUYECKUM, THUIAPOKpEeKUHT. Pudopmunr. Luknmmzanus.
Apomaruzanus. JletoHalMoHHas CTOUKOCTh OeH3uHa. OKTaHOBOE YHCIIO.

Kamennblii yroJib. [Ipombinuiennas nepepadorka kaMmeHHOro yrJisi. HaxoxeHre B Ipupoe U COCTaB yriiel: KAMEHHBIN YroJib, aHTPAIMT, OYpPbIH YTroJib.
KokcoBanue u ero mpoayKThl: KOKC, KAMEHHOYTOJIbHAsi CMOJa, HAJCMOJbHas BOJa, KOKCOBBIM ra3. ['asudukauus yrns. Bonsgnoii ra3. Katamutuueckoe
TUAPUPOBAHUE YTIIS.

TEMA 6. THAPOKCUJICOAEPKAILIUE OPTAHUYECKHUE BELHIECTBA (11 4)

Cnuptsl. [lonarue o ciuprax, ucropus ux uzydeHus. OyHKIHMOHAIbHAS THAPOKCUIbHAS TPYIIIA.

Knaccudukarust ciupToB: MO TUITY YIIEBOJOPOIHOTO paauKana (TpeaelbHble, HeTpeAeTbHbIe, ApOMATUYECKUE), TI0 YUCITY TUAPOKCUIIBHBIX TPYII B MOJIEKYIE
(0ZIHO- ¥ MHOTOATOMHBIE), [0 TUITY YTIIEPOJHOTO aTOMa, CBSA3aHHOTO C TUAPOKCUIBHON TPYIION (MIEpBUYHBIE, BTOPHUHBIE, TPETUYHBIE).

DJNEeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ CHHUPTOB. ['OoMoNOrHyeckuil psj MpeleNbHbIX OJHOATOMHBIX CHUpPTOB. M3omepus (mosiosxkeHus
(YHKIIMOHATBFHOM TPYIIbI, YTIEPOTHOTO CKelleTa, MeKKIACCOBast) U HOMEHKIIATypa aJKaHOJIOB.

OOmire crnocoObl MOMYy4YeHHs AalKaHOJOB: TUIpaTalusl ajJKeHOB, THJPOJM3 TaJOr€HAJIKAaHOB, BOCCTAaHOBJIEHHWE KAapOOHWIBHBIX coeauHeHH. CrocoObl
MOJIy4€HUsI HEKOTOPBIX aTKaHOJIOB: METHIIOBOTO CIIUPTA — PEAKIUEl MEeTOYHOT0 THAPOJIN3a XIOPMETaHa U U3 CHHTE3-Ta3a; 3TUIIOBOTO CIIUPTAa — CIIHUPTOBBIM



OpO’KEeHHEM TIIIOKO3bI U TUApaTalliedl STHIICHA; MPOIaHoja-1— BOCCTAHOBIEHUEM MPOMMOHOBOTO albAETHIA; MPOIaHoja-2 — I'HAPUPOBAHUEM aleToHa U
ryuApaTanyrey nponuicHa.

dusnueckue cBOWCTBA cUPTOB. BomoponHas cBsa3b. [Iporuo3 peakunoHHON CIOCOOHOCTH MPENEeNbHBIX OJHOATOMHBIX CHHPTOB M €r0 MOATBEPXKACHUE IPU
paccMOTPEHNH XUMHUYECKUX CBOICTB CIIMPTOB: KHUCIOTHBIE CBOWCTBA, PEAKIMH HYKICO(DUIHLHOTO 3aMENICHUS C TaJIoTeHOBOJOPOIAMH, MEKMOJCKYISIpHAs U
BHYTPHUMOJICKYIISIpHAS JETUApaTalus (OJIydeHHE POCTHIX A3(PHUPOB U AIKEHOB), PEAKIIUH IETUPUPOBAHMS, OKHCICHHUS U 3TepU(DUKAIIIH.

Husmme u Beicmime (okupHble) cnupThl. CuHTeTndeckue mormue cpenctsa (CMC). Obnactu NpUMEHEHHs METaHOJIa HA OCHOBE €ro CBOMCTB. TOKCMYHOCTh
MeTanona. O0IacTH MPUMEHEHHSI STHIIOBOTO CIIMUPTA HAa OCHOBE €T0 CBOMCTB. AJIKOTOJIM3M KaK COLMAILHOE SIBJICHUE M €r0 MPO(HUIaKTHKA.

MHoroaroMHble CIMPThI. ATOMHOCTh COUPTOB. [ TTMKOJIM M TAMLEpHUHBL. M30Mepus, HOMEHKIATypa U MOJy4eHHEe MHOTOATOMHBIX cUpPTOB. (OcoOeHHOCTH
XHMHUYECKUX CBOWCTB MHOTOATOMHBIX CITUPTOB. KauecTBeHHast peakiusi HA MHOTOATOMHBIE CITHPTHI.

DTUIEHTIUKOIb U TIUIEPUH, KaK MPEICTAaBUTEIIM MHOTOATOMHBIX CITUPTOB. VX MIprMeHeHHe.

®enoubl. CocTaB U CTPOEHUE MOJIEKYIbI (peHoma. ATOMHOCTH (eHOJIoB. ['oMostornyeckuit psji, U30Mepusi 1 HOMEHKJIaTypa (heHOIOB.

CriocoOsl nostyueHus (heHosia: u3 KaMEHHOYTIOJIbHOM CMOJIBI, KyMOJIBHBIH C1I0CO0, U3 TaJoreHapeHOB U METOJI0M IIEJI0YHOrO IJ1aBa.

@dwusnueckue cBoiicTBa (eHosoB. XHWMHUYECKHE CBOWCTBa (DeHONA: KHCIOTHBIE CBOWCTBA, OKHCIICHWE, PEAKIUU AJIEKTPOMUIBHOTO 3aMelleHUs
(TasmmoreHnpoBaHNEe, HUTPOBAHUE), TTOJTUKOHICHCAIIHS.

KauectBennsie peaknuu Ha GeHOII: ¢ OpoMHOI Bo10M U pacTBopoM xiopuaa xene3a(lll). [lpumenenne Gpenoos.

Jemoncrpanuu. [llapoctepkHEeBbIe MOJETN MOJIEKYS OJJHOATOMHBIX M MHOTOATOMHBIX CIUPTOB. Pu3ndeckne CBOWCTBA dTaHOIA, MpomnaHoia-1, OyraHoma-1.
B3aumogeiictBue  Hatpus ~ co cnupToM. B3ammomelcTBHE cnHpTa C pacTBOPOM JuUXpomaTa Kaius B cepHou kucioTe. [lomydeHue ciokHOTO 3dupa.
[Tonmyuenue stmineHa u3 3raHosia. CpaBHEHHE peakIUil TOpEeHUs STHJIOBOTO U MPOMUIOBOTO crnupToB. OOHApy)KEHHE 3TUIIOBOTO CHHPTA B Pa3TUYHBIX
MPOJAYKTax C MOMOIIbI0 HomodopmMHOM TTpoObl. B3anmoneiictBue rimueprna co cBexeocaxaeHHbM CU(OH),. PacriosHaBanne BOJHBIX PACTBOPOB IIMIICPUHA
1 sTaHona. OTHOIIEHHWE STUJICHIJIMKOJIA U TJUIEpUHA K BOJE M OpraHMYECKUM pacTBOpUTEIsIM. PacTBopuMocTh (eHoma B BoJie MPU OOBIYHOM U MOBBIIIEHHOM
TeMmrneparypax. BeitecHeHue ¢eHona u3 ¢eHossATa HaTpusl yroJbHOW KHUCIoToW. KadecTBeHHble peakmuu Ha ¢eHoJ: oOecIBEeYMBaHUE OpPOMHOUM BOIBI
u ¢ pactBopom FeCls. O6eciiBeunBanue denosa pactsopom KMnOa.

IIpakTuyeckas padora Ne3. HccienoBanue CBOWCTB CIIUPTOB.

TEMA 7. AJIBAET'U/IbI U KETOHBI (7 4)

Aabaeruabl. Anpaerujpl Kak KapOOHWIbHbIE Opranuyeckue coenuHeHus. CocTaB UX MOJIEKYN M 3JIEKTPOHHOE CTpoeHHe. ['OMOJIOru4ecKuil psjl, n3omMepus
Y HOMEHKJIaTypa alibJeTu/0B.

CriocoObl MOJTyYeHUs: OKUCICHHE COOTBETCTBYIOIIMX CIHPTOB, OKHCIEHHUE YTIeBOAOopoaoB (Bakep-mpoiecc), ruaparanusi alkKHHOB, MUPOJIH3 KapOOHOBBIX
KHUCTIOT WUJIM UX COJICH, IIEIOYHOM TUPOIN3 TUTAIOT€HAIKAHOB.

du3nyecKkue CBOMCTBA albJeruaoB. [IporHo3 peaknnoHHOW CHOCOOHOCTH ajbAETHAOB. XMMHUECKHE CBOMCTBA: PEaKIMH MPHUCOSAUMHEHUs (IIMaHOBOJOPOAA,
ruapocynbduTa HaTpus, peaktuBa [ puHbsIpa, THAPUPOBAHUE), PEAKIINU OKUCIIEHUs (cepeOpsiHoro 3epkana u komruiekcamu menu(1l)), peakunn KoHIEHCAITMN
(anmpJ0NbHAS M KPOTOHOBAS, C A30TUCTHIMUA OCHOBAHUSIMU U TOJMKOHACHCAIIMH ), PEAKIIUU 3aMEIlIeHUs 10 [J-yriiepoIHOMY aTOMY.

Keronbl. KeToHbI kak kapOOHMIBHBIE coeAMHEHUs. OCOOEHHOCTH COCTaBa M 3IEKTPOHHOTO CTPOEHUS MX MOJIEKYIL.

I'oMonoruueckuil psia, U30MepHst 1 HOMEHKIIaTypa KeTOHOB. CrocoObl MOTy4eHUs! KETOHOB.

dusnueckue cBOMCTBAa KeTOHOB. [IpOrHo3 peakiMOHHON CIOCOOHOCTH KETOHOB.

XVUMUYECKHE CBOWCTBA: PEAKIMH MPHUCOSAMHEHUs (IIMAaHOBOJOPOJA, TUAPOCYIb(PHUTAa HATpUs, peakThBa | pHUHbsSpa, TUAPUPOBAHUE), PEAKIIUU OKUCICHHS,
peaKIMy 3aMeIICHUS 10 0-yTIIEPOJHOMY aToMy.

Jemoncrpanuu. IllapocrepxueBsie u Crioapra—bpurineba wmonenu anpaerugoB. OkwuciaeHue OeH3aibAeruga KuciaopoaoMm Bo3zayxa.llomydenue
(beHoapopMaTbAErHIHOTO NOJUMEpa.



JlaGopaTopHble onbIThI. [lonydeHne yKCyCHOTO — ajbjeruja oKuciaeHneM staHona. O3HakoMiIeHHE ¢ (PU3NYECKUMU CBOWCTBAMH allbJACTHIOB (AlETalbIeTHaa
1 BOJIHOTO pactBopa (opmanbaeruaa). Peakuus «cepedpsiHoro 3epkana». Peakuus ¢ ruppokcuaom meau(ll) mpu narpeBanuu. OTHOIIEHHE alleTOHA K BOJE.
ALIETOH KaK OPraHUYECKUI paCTBOPUTEID.

IIpakTnueckas padora 4. lccienoBanue cBOMCTB aabAErUA0B U KETOHOB.

TEMA 8. KAPBOHOBBIE KUCJIOTHI 1 UX TPOU3BOJAHBIE (13 4)

Kapo6onoBbie kuciaorbl. Ilonstue o kapOoHOBBIX KucinoTax. Kiaccudpukanus xkapOOHOBBIX KHCIOT: O IMPHPOJIE YIIIEBOJOPOJHOTO paavKaia, 1Mo YHCITY
KapOOKCHIIBHBIX TPYIII. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOSHHE KapOOKCHILHOU Tpynibl. KapOOHOBEBIE KHCIOTHI B IPUPOJIE.

['omosornueckuit psii NpeaesIbHbIX OHOOCHOBHBIX KapOOHOBBIX KHCIOT. MI30Mepusi 1 HOMEHKIIATypa.

[Tonyuenue kapOOHOBBIX KHCIIOT OKUCICHUEM alIKaHOB, AJIKEHOB, IEPBUYHBIX CIIUPTOB U aJIbJIETHJIOB, a TAKXKE THIPOIU30M (TPUTAIOT€HAIKAaHO B, HUTPUJIOB).
[TonyueHue MypaBbUHON KHCIIOTHI B3aUMOJEHCTBHEM THIPOKCH A HAaTpus ¢ okcusioM yriepona (II), ykcycHolt — kapOOHMIMpOBaHHEM METHUIIOBOTO CIIUPTa U
OpO’KEeHHEM ATaHOJIa, TPOIMMOHOBON — KapOOHWIMPOBAHUEM ATHUJICHA.

duznyeckue cBOICTBa KapOOHOBBIX KHUCIIOT, OOYCIOBJIEHHbIE MOJSPHBIMU MaccaMu U BOJAOPOJHBIMU CBSI3AMU. [IporHo3 XumMudeckux CBOWCTB KapOOHOBBIX
kuciaot. OO6mue cBoiicTBa KucioT. Peaknuu mo yriaeBogopoiHoMy paaukany. OOpa3zoBaHue (yHKIIMOHAJIbHBIX MPOU3BOAHBIX. Peakuust stepuduxaiui.
O6pa3oBaHue TajJOreHaHTUIPUJIOB, AHTUAPUIOB, aMUI0B, HUTPUJIOB.

MypaBbUHas U YKCYCHasi KUCJIOTHI, KaK MPEACTaBUTENH MPEAETbHBIX OJHOOCHOBHBIX KapOOHOBBIX KUCIOTHL. [lanbMUTHHOBas M cTeapuHOBAst KUCIOTHI, KaK
MIPE/ICTAaBUTENN BBICHIMX IpeNelIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT.AKpUJIOBasi M METAKpUJIOBas KUCIOTHI, KaK MpPEICTaBUTENN HEMpPEeesbHbIX
OJIHOOCHOBHBIX KapOOHOBBIX KHUCIOT. OyienHOBas, JIMHOJIEBAsl U JIMHOJIEHOBAs, KaK IPEICTAaBUTENIN BBICIIUX HEMpeNeiIbHBbIX OJHOOCHOBHBIX KapOOHOBBIX
KHCIOT. beH3oiiHas 1 canuuuioBas, Kak MpeJCTaBUTENIN apOMaTUYECKUX KapOOHOBBIX KUCIIOT. JIByXOCHOBHbIE KapOOHOBBIE KUCIOTHI Ha IIPUMEpE I11aBEIEBOM.
IIpumeHeHue u 3HauUeHHEe KapOOHOBBIX KHCIIOT.

Coau kap00HOBBIX KUCJI0T. MbLia. [TonydeHue coseit kapOOHOBBIX KHUCIIOT Ha OCHOBE OOITHUX CBOMCTB KHCIIOT: B3aUMOJICUCTBUEM C aKTUBHBIMH METAJIJIAMU,
OCHOBHBIMHM OKCHJIaMH, OCHOBaHUSAMHM WM cosssMu. [lonyueHue coseil kKapOOHOBBIX KHCIIOT IIEIOYHBIM THIAPOJIM30M CIOXKHBIX 3QHUPOB. XHMHUYECKHU €
CBOMCTBA COJIel KapOOHOBBIX KUCIIOT: THAPOJIU3 MO KATHOHY, PEAKIIMM HOHHOTO 0OMEHa, MPOJIN3, 3JIEKTPOJIN3 BOAHBIX pacTBOPoB. Mblna. JKECTKOCTh BOJBI U
crniocoObl e€ ycrpaHeHus. [Ipumenenue cosielt KapOOHOBBIX KUCIIOT.

Caosxnble 3¢gupbl. CTpoeHHe MOJIEKY/, HOMEHKIATypa U U30MepHsl CIOXKHBIX 3¢upoB. X ¢usnueckue cBoiicrBa. CriocoObl MOTYyYEHUS CIOKHBIX 3PUPOB:
peakuus TepupuKaluy, B3auMOJCHCTBUE CIUPTOB C aHTUAPUAAMHU WM TJIOTEHAHTUAPUIAMHI KHCIOT peakluel MOJMKOHISHCAUN Ha IIpUMepe IMOJTydeHUs
HoJIMATUIIEHTepedTaaTa. XMMHUUECKHE CBOMCTBA CIIOKHBIX 3()UPOB: THAPOIN3 U ropenue. [IpuMenenne cioxHbIX 3(pUpoB.

Bocku n kupsbl. Bocku, ux crpoeHue, CBOMCTBa U Kiaccu(UKALUs: pacTUTENbHbIE U KUBOTHBIE. buonornyeckas posb. XKupel, UX CTpoeHUe U CBOICTBA:
OMBUIEHHE, THPUPOBAHUE PACTUTEIbHBIX XKHUPOB. bruosoruyeckas poJib )KUpPOB. 3aMEHa )KMPOB B TEXHUKE HEMUIIEBBIM ChIPbEM.

Jemoncrpanuu. apocrepxueBsie u CTroapTa—Dbpuriieba Moienu ajibaeruios.

Oxucnenne OeH3anbleruja KuciopojgoMm Bo3ayxa. llomyuenue denonpopmanbaerugHoro nosumepa. lllapocrepikHeBble MOJENN MOJIEKYT KapOOHOBBIX
kucinoT. Tabmuua «Knaccugpukanus kapOoHOBBIX KucIoT».Dusnueckue cBOWCTBa 3TaHONA, MpomnaHoja-1, 6yranona-1. IlonyueHue yKCyHOM30aMHIIOBOIO
s¢upa. Kosnekuus opraHnueckux KuciaoT. OTHOIIEHUE NpeAeIbHbIX U HENPEAeIbHBIX KUCIOT K OPOMHOM BOJie M pacTBOpY NepMaHranata kanus. [lomydyenue
MblIa U3 kupa. CpaBHEHHE MOIOIIMX CBOMCTB Xo3siictBeHHOro Mbuia 1 CMC B xéctkoil Boge. Komnekius cnoxsbix 3¢upos. lapoctepikHeBble MOAETH
MOJIEKYJ CJOXHBIX 3(UPOB M M30MEPHBIX MM KapOOHOBBIX KHCHOT. IlodyueHue NPUATHO MaxHYIIEro CJI0oKHOro 3¢upa.OTHOIIEHHE CIUBOYHOTO,
M10JICOJTHEYHOT'0, MALTMHHOTO Macell U MaprapuHa K BOJHbIM pacTBopaM 6poma 1 KMnOa.

JlaGopaTopHblie onbIThl. O3HaKOMIIEHHE C (PU3UUECKUMH CBOMCTBAMU HEKOTOPBIX MPEJETbHBIX OJTHOOCHOBHBIX KHCIIOT: MYPaBbUHOM, YKCYCHOHM, MacIsTHOM.
OTHoIIEeHHE pa3IMYHBIX KUCIOT K Boje. B3aumoselicTBue pacTBopa yKCycHOM KucioThl: ¢ MetauioM (Mg uinu Zn); okcugom metamuia (CuO); rugpokcuiom
metaiuia (Cu(OH)2 wim Fe(OH)3), conbto, (Na2COs3 u pactBopoM Mbuta). O3HaKOMIICHUE ¢ 00pa3iiaMu CJI0XKHBIX d3PupoB. OTHOIICHUE CIOXKHBIX IPUPOB K BOJIC



U OpraHMYeCKHM BellecTBaM (KpacurteisiM). BbiBeneHHe KMPHOTO MMATHA C MOMOIIBIO CIOXKHOTO 3¢upa. PacTBOPpUMOCTb XKUPOB B BOJE M OPraHHMYECKUX
pPacTBOPUTEIISIX.

IIpakTuyeckas padora 5. MccnenoBanue cBOCTB KapOOHOBBIX KHCIOT U UX NMPOU3BOIHBIX.

TEMA 9. YTJIEBOJbI (10 4)

YraeBoabl. CocTaB MOJIEKYJ YIJIEBOJOB M MX cTpoeHue. Kiaccuduranus yrieBoAoB: MOHO-AW-, OJIUTO- W TOJIHMCAXapHIIbl; KETO3bl U AJIbJ03bI; TETPO3BI,
[IEHTO3bl, TeKCO3bl. BoccTanaBmMBaroLe U HEBOCCTaHABIMBAIOIIME YIIIEBObl. bruosornyeckas posib yrieBo10B U 3HAYEHUE B )KM3HU YEJIOBEKa.
Momnocaxapuabl. CTpoeHHE MOJEKYIbI B (PU3HUECKHE CBOMCTBA TIOKO3bL. Lluknnyeckne (GopMbl TIFOKO3BI U UX OTPAXKEHHE ¢ TOMOIIbI0 Gopmyn Xeyopca.
['muko3uanelii TuapoKkcHil. a-D-roroko3a n f-D-rmoko3a. TayroMepust Kak pe3yinbTaT paBHOBECHS B pACTBOPE TIFOKO3HI.

[Tonydyenue rmoko3bl. DoTocHHTE3. XUMUYECKHE CBOWCTBA: pEaKIUMU MO ATBJACTHIAHOW M IO THAPOKCUIBHBIM rpynmnaM. CHHpTOBOE, MOJOYHOKHUCIOE
1 MacCJISTHOKHUCIIOE OpOKEHUS TIIFOKO3BI.

®pyKTO3a Kak nu3oMep riroko3bl. CTpykTypa U pu3HuecKrue U XMMHYECKHUEe CBOICTBA.

Mucaxapuapl. CtpoeHue moiekyn nucaxapuaon. Caxaposa. Haxoxnenue B mpupoje. [Ipons3BoicTBO caxapo3bl U3 caxapHOU CBEKIBI. XHMHUYECKHE CBONCTBA
caxapo3ssl. JIakTo3a 1 ManbTO3a Kak M30Mephl caxapo3bl. X cBOCTBa U 3HaUEHUE.

IHonucaxapuaesl. Ctpoenue moiiekyn noJsmcaxapunoB. Kpaxman. CocTaB M CTpO€HHME €ro MOJIEKyJd. AMWI03a M aMWJIONEKTUH. XHMHUYECKHE CBOMCTBA:
TUIPOJIU3 U KauecTBeHHasl peakuus. HaxoxeHue B npupo/e, mojiyueHue Kpaxmania U ero npuMeHeHnue. buonornyeckas posib Kpaxmarna.

CrpoeHue MoJiekyln 1euToa03bl. CBOMCTBA LEIIOI03bl: 00pa30BaHUE CIIOKHBIX 3(UPOB U MPOAYKTOB alKWIMpOBaHUA. HUTpaTel 1 aneraTsl 1eNIH0I03bI —
OCHOBA MOJTyYEHHsI B3PhIBUATHIX BEIIECTB U UCKYCCTBEHHBIX BOJIOKOH. HaxosxaeHue B pupoe u e€ 6uosiornyeckas posib. [IpuMeHeHne 1eiono 361
JemoncTpanuu. OOpa3isl yrieBoJoB U u3aenuii 3 Hux. [lodydeHue caxapaTa KaJbIMs W BBIJICICHUE caxapo3bl M3 pacTBOpa caxapara Kaiblus.Peakius
«cepedpsTHOTO 3epKajiay IS TIIIOKO3bl. Peakuu ¢ pyKCHHCEPHUCTOM KUCIOTOM.

OTHONICHNE PacTBOPOB caxapo3bl U MalbTO3bl K Tuapokcuay memu(ll). O3nakomnenue ¢ ¢uznueckumu cBoMcTBaMHu Kpaxmaina.llomydeHue KpaxmaibHOTO
kiericrepa. O3HaKOMIICHHE ¢ (PU3NUYECKUMH CBOMCTBaMU I11eJUTI0NI0361. [ losTydeHe HUTPaToOB 1EIUTIOIO3HI.

JladopaTopHble onbIThbl. O3HaKOMJICHHE C (PU3NYECKUMM CBOWCTBaMHM TJIIOKO3bl.B3ammonericTBue TIOKO3bl ¢ rumpokcuaoM meau(ll) mpu xomuaTHO#M
TeMIeparype U Nnpu HarpeBaHuu. KuciaoTHsiil ruiponuns caxaposbl. KauecTBeHHas peakius Ha KpaxMail. O3HAKOMIIEHHE C KOJIJIEKIIMEN BOJIOKOH.
IIpakTuyeckas padoraé6. VccienoBanue CBOMCTB yrieBOI0B.

TEMA 10. ABOTCOAEPKAIIUE OPTAHUYECKHUE COEJIUHEHUSA (15 4)

Amunsbl. [lonarue 06 amunax. Knaccudukanus aMMHOB: 1O YHCIY YIJIEBOJOPOJHBIX PAJUKaNOB (IIEPBUYHbBIC, BTOPUYHBIC, TPETHUHbIE) U MO0 UX MPUPOJE
(amuatuyeckre, apOMaTUYECKUE U KUPHO-aPOMATHUECKHUE).

DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOSHUE MOJIEKYT aMHUHOB. ['OMOJIOTHYECKHU psiA, M30MepUs U HOMEHKIATypa MpeAeibHBIX anu(aTUYeCKHuX aMHHOB.
['omonoruueckuii psn, ©30MepUsi 1 HOMEHKJIATypa apOMaTUYECKUX aMUHOB.

CrniocoObl nosydeHus anupaTHuecKuX aMUHOB: B3aUMOJICHCTBUEM aMMHaKa CO CIIUPTaMU, B3aUMOJICHCTBHEM rajloreHAIKaHOB C aMMHUAKOM, B3aUM OJICHCTBUEM
COJIEN aJKWJIAMMOHMUSA CO LIENOYaMU

CriocoObl MOMy4eHHs apOMAaTHUYECKUX aMHHOB: BOCCTAHOBIIEHHEM apOMaTHUYECKUX HUTPOCOCIMHEHUN (peakius 3UHHMHA), B3aUMOJICHCTBUEM apOMaTHUYECKHUX
aMUHOB C TaJICHAJIKAHAMMU.

[IporHo3 peakroHHOM CIOCOOHOCTH aMUHOB HA OCHOBE UX 3JIEKTPOHHOTO CTpOeHUS. XMMHUECKHEe CBOMCTBAa aMUHOB, KaK OPraHMYECKUX OCHOBaHMI. Peakiumn
ANEeKTPOUIBHOTO 3aMEIICHHs] apOMaTHYECKIX aMUHOB, Peakiinu okucneHus, ankuiaupoBanus. OOpazoBaHrue aMui0B. B3anMoaelicTBue aMHHOB C a30TUCTOU
KkucnoToul.I I[pumeHeHne aMMHOB Ha OCHOBE CBOMCTB.

AMUHOKHCIOTHI. [ToHsATHE 00 amuHOKKCTOTaX. CTpOSHHE MOJIEKYNI U HOMEHKJIATypa aMUHOKHUCIIOT.



CriocoObl TOMyYeHHs] aMHHOKHUCIOT: THAPOJHN3 OENKOB, CHHTE3 Ha OCHOBE TaJIOTCHONPOM3BOJIHBIX KapOOHOBBIX KHCIOT, IMAHTHIPHHHBIA CHHTE3,
OMOTEXHOJIOTMYECKH CcrI0co0.

dusnuecKue CBOMCTBA aMUHOKHUCIIOT. AMHUHOKHUCIIOTHI KaK aM(OTepHbIe OpraHUYeCKUEe COSMHEHUS: B3aUMOJICHCTBUE ¢ KUCIOTAMH U 1IeJIouaMu, 00pa3oBaHue
OumoIIIpHOTO MOHA. Peakiuu sTepupuKaii 1 KOHJCHCAIIH.

[lenTuaHas cBsA3b M nojaunenTuabl. KadecTBeHHbIE peakMy HA aMUHOKHCIIOTBI: HUHUTHAPUHOBAs M KCaHTONpPOTeHMHOBaHUs. [IpuMeHeHne aMMHOKHUCIOT U
OnoJIOTHYECKast POJIb MENTUIOB.

Beaku. CtpykTypbl MosieKysn O€JNKOB: I€pBUYHAasl, BTOPUYHAs, TpeTudHas, yeTBepTuyHas. Cunre3 OenkoB. CBoiicTBa OEJKOB: JeHATypauus, TUAPOJIN3,
KadecTBEHHBIE peakiuu. bronornyeckne GyHKIINN OCIKOB.

HyxneunoBbie kucotbl. [lonstue 00 azotuctsix ocHoBanusx. Hyknennossie kucinotsl: PHK n JIHK. Hykneotuas! u ux cocras. CpaBuenue JJHK u PHK u
UX pOJIb B IIEpeauy HACJIEICTBEHHBIX PU3HAKOB OPraHM3MOB U OMOCHHTE3€E OerKa.

Jemoncrpanuun. dusnyeckue cpoiicTBa aHwinHa. OTHOIIEHHE OeH30j7a W aHWiIWHA K OpomHOM Boje. Kosekius aHUIMHOBBIX Kpacuteneld. ['openwue
MeTWIaMHMHA. B3aumojeiicTBue MeTW/IaMuMHA W aHWIMHA C BOAOW M KuciaoTaMu. OKpallMBaHHETKAHEW aHWIMHOBBIMU KpacuTensMu. ['miaponun3 OenkoB
¢ moMo1bto nerncuHa. OGHapykeHue pyHKIMOHAIBHBIX IPYIN B MOJIEKYJIaX aMUHOKUCIIOT (Ha npumepe raunuHa). OOHapyXxeHre aMUHOKHUCIIOT ¢ TIOMOIIIbIO
HUHTUapUHA. PacTBopenue n ocaxxnaenne OenkoB. Jlenarypamus 6enkos. KauecTtBennbie peakiuu Ha 6enku. Moaenu IHK u paznuunsix Bugos PHK.
JlaGopaTropHble OnbITHI. M3roTOBIIEHHE IIAPOCTEPKHEBBIX MOJEIEH MOJIEKYJI H30MEpPHBIX aMUHOB. M3roTtoBieHune Mojeneil MpOCTEHIIMX MENTHIOB.
PactBopenune GenkoB B BoJie M uX Koaryisiusa. OOHapy)eHne 0eka B KypuHOM SIHIE U MOJIOKE.

IIpakTHyeckasi padora7. AMUHBI. AMUHOKHCIIOTHI. benku.

IIpakTHyeckasi padora 8. Unentuduxaims opraHnIecKux COCTMHECHUM.

Oo0masn xumusn.11 kiaacce

TEMA 1.CTPOEHUE ATOMA. IEPUOJUYECKHWI 3AKOH U TEPUOJUYECKASI CACTEMA XUMHWYECKHNX 3JIEMEHTOB
A. I. MEHJAEJIEEBA. (10 4).
Crtpoenne aroma. CroxHoe cTpoeHue aTtoMa. Jloka3zaTenbCcTBa ATOTO: KATOAHBIE M PEHTICHOBCKHE Jy4H, (OoTOd(h(deKT, paguoakTUBHOCTh. OTKpBITHE
JJIEMEHTAPHBIX YACTHIL: AJICKTPOHA U HYKJIOHOB (MMPOTOHOB M HelTpoHOB). Moaenmu Tomcona, Pesepdopaa, bopa. [locrynater bopa. Ctpoenne atoma B cBeTe
KBaHTOBO-MEXaHUUYECKHX ITPEACTABICHUII.
Hyxuonsl (TpoTOHBI M HEUTPOHBI), HYKIUABL. [loHATHE 00 N300apax U u3oToMax. SAepHble peakuu U UX ypaBHEHUS.
KopryckyssipHO-BOJTHOBOM TyaJiu3M 3JIeKTpoHa. IIOHSTHE 3JIeKTpOHHOMOPOUTATM M 3JEKTPOHHOTO oOnaka. S-, p-, d- u f-opouranu. KsaHTOBBIE uHMCIA.
CrtpoeHue 3JIeKTPOHHON 000JI0UKH aTOMA.
[Topsiiok 3amOMHEHHSI AIIEKTPOHAMH aTOMHBIXOpOHUTAalNell B COOTBETCTBUU C MPUHIIUIIOM MHUHHMYMa SHEpruu, 3anpetoM llaynu, mpasuiom XyHIa, MpaBHUIOM
KneukoBckoro. DnekrpoHHbie GOpMysIbl aTOMOB U HOHOB.
Ilepnoanueckuii 3axkon [I. U. MenneneeBa. I[Ipeanoceiiku OTKpBITHSA: pabOThl MPEIECTBEHHUKOB, PEIIEHUS MEXIYHapOJHOIO Che3/la XHMUKOB B T.
Kapncpya, nnunoctHble kadectBa Jl. . Menneneesa.
OTKpbITHE TEPUOIUYECKOro 3akoHa. MeHaeneeBckas (pOpMyIUpOBKa MEPUOJUYECKOro 3aKoHa. B3aMMOCBSA3b MEPHOIUUECKOTO 3aKOHA U TEOPUH CTPOCHUS
atroma. CoBpeMeHHast pOpMyIUPOBKA EPUOTUIECKOTO 3aKOHA.
B3aumocCBs3bp NEPHOAMYECKOTO 3aKOHA M IEpHOAUYecKOol cucrteMbl. llepuoanueckass cuctema M crpoeHue atoMa. (Du3nueckuil CMBICT CHUMBOJIMKH
MEPUOINYECKON CUCTEMBI.
M3MeHeHne CBOMCTB 3JIEMEHTOB B [IEPUO/IaX U TPyNIax, Kak QYHKIMS cTpOeHUs UX aTOMOB. [ToHsTHE 00 SHEPriuy HOHU3ALUHU U CPOJCTBA K 3JIEKTPOHY.



[TeproMYHOCTh UX M3MEHEHHS] METAJUIMUECKUX W HEMETAITMYECKHX CBONCTB AJIEMEHTOB B TPyNIax M IMEPUOJAX, KaK (DYHKIUS CTPOCHHUS SICKTPOHHBIX
000JI09Y€K aTOMOB.

3HavYeHUE NEPUOUYECKOTO 3aKOHA U TIEPUOTUUECKON CUCTEMBI.

Hemoncrpanuu. ®ororddexr. Karoausie nmyun (anexrponno-mydeBsie TpyOku). I[Toptperst Tomcona, Pesepdopna, bopa. Iloprpersr MBanenko u ["amona;
bepuemnyca, JleOepeiinepa, Heronenmca, MenneneeBa. Mojenmu opOurtaneii pasinudHoi (opmbl. CHEKTphl TOTJIONICHHWS W HMCITYCKaHUS COCIMHCHUN
XMUMHMUYECKUX DJIEMEHTOB (C MOMOUIBIO CIIEKTPOCKOMa). Paznuunbple BapuaHThl TaOIUL NEPUOAUYECKON cucTeMbl XuMudeckux anemeHtoB Jl. Y. Menneneesa.
OO0pasiel MPOCTHIX BEHIECTB, OKCUIOB U THIPOKCUIOB DJIEMEHTOB TPETHETO MEPHO/Ia U JEMOHCTPALIUS UX CBOMCTB.

TEMA 2. XUMHWUYECKAS CBS3b U CTPOEHUE BEIHLIECTBA (10 4)

Xumnueckas cBsi3b. [loHaTue o xumuueckoit cBsizu. OCHOBHBIE XapaKTEPUCTUKN XUMHUECKOU CBSI3H: DHEPTHs, JJINHA, TUTOJbHBIA MOMEHT.

HNonnast xumuyeckas CBsi3b M1 HOHHBIE KPUCTAIUIMYECKUE PEIIETKU. 3aBUCUMOCTD (DU3UYECKUX CBOMCTB BEIIECTB OT TUIA KPUCTAJUTMYECKOU pEeIleTKH.
Bo30Oyxnénnoe cocrosinue aroma. Ilonsitue o koBanmeHTHOM cBsizu. OOMEHHBI MeXaHM3M OOpa30BaHMsI KOBAJEHTHOW CBSI3U. DJEKTPOOTPHUIATEIBHOCTb.
HanpaBiieHHOCTb KOB@JIEHTHOW CBSI3U, €€ KpaTHOCTb.G- HM- CBSI3U. JIOHOPHO-AaKIENTOPHBIH MEXaHU3M O00pa30BaHMsA KOBAJEHTHOW CBA3U. THIIbI
KPUCTAJUTMYECKUX PEMIETOK C KOBAJIEHTHOM CBS3BIO: aTOMHASI U MOJIEKYJISIpHASI.

3aBUCUMOCTD (PU3NYECKUX CBOWCTB BEIIECTB OT THIA KPUCTATTUYCCKOMN PEIIeTKH.

[Ipupona xuMuyecKOr CBsI3M B MeTajlIax U ciiaBax. OOmue pusnyeckue CBOMCTBA METAUIOB: TETUIO- U AJIEKTPOTIPOBOJHOCTD, INIACTUYHOCTD, METAIUTUICCKUN
OJIecK, MarHUTHBIE CBOMCTBA.

Mertannnueckas KpucTajndeckas peméTka 1 e€ 0coOOeHHOCTH, KaK (DYHKIIUS METAJUTMUECKOH CBSI3H.

Kommnuiexkcubie coenmnennsi. KommiuekcooOpa3oBaHue M KOMIUIEKCHbIE coeinHeHusl. CTpoeHHe KOMIUIEKCHBIX COEAMHEHUMN: KOMILIEKCOOOpa3oBareib U
KOOPJIMHAIIMOHHOE YUCIIO, JIUTaH Ibl, BHYTPEHHSS U BHEIIHAS c(ephl.

Knaccudukanuss KOMIUIEKCOB: XelaTbl, KATUOHHbIC, aHUOHHbIE M HEHTpalbHbIE, AKBAKOMILIEKCHI, aMMHaKaTbl, KapOOHMIbl MeTauioB. HomeHkmaTypa
KOMIUJIEKCHBIX CO€TMHEHUH U UX CBOMCTBA. Jluccormanus KOMIUIEKCHBIX COEIMHEHUM. 3HaY€HHE KOMIIEKCHBIX COCIMHEHUI W UX POJIb B IPUPO/IE.
ArperaTHble COCTOSIHUAI BelllecTB M (pa3oBble nepexoabl. ['azbl u razoseie 3akoHbl (boinsa-Mapuorra, lapms, I'eii-Jlroccaka). YpaBHenue Menaneena-
Kunaneiipona mig naeansHoro rasa. JKuakoctu. TekydecTs, HCIApeHUE, KPUCTAIIIU3ALIMSL.

Tépapie BemecTBa. [InaBnenue. @a3zoBrie nepexoabl. Cydomumanus u aecyomumanus. Kuakue kpuctaiusl. [lrazma

MexMoJieKkyasipHble B3auMoJAeHcTBUA. BoaopoaHas cBs3p M €€ pPa3HOBHIHOCTU: MEXMOJEKYJSIpHAs W BHYTpUMOJEKyJsipHas. duznueckue CcBOMCTBa
BEIIECTB C BOAOPOIHOM cBs3bt0. E€ OGuonornyeckast posib B OpraHU3auy CTPYKTYp OENKOB M HYKJICMHOBBIX KUCIOT. BaHaepBaanbscoBO B3auMO JICHCTBUE U €ro
TUIIBL: OPUEHTALIMOHHOE, MHAYKIIMIOHHOE U JUCIIEPCUOHHOE.

Jemoncrpanun. Komnekuus KpUCTaNIMYECKUX BEIIECTB MOHHOTO CTPOCHHMSI, aMOP(HBIX BEIIECTB M M3IACNUNA U3 HUX. MoJenn KPUCTAIUTMUECKUX PEIIETOK
C MOHHOM CBsI3b10. MoJenn MOJIEKYl pa3IMyHON apXUTEKTypbl. MoJenu KpUCTAIUIMYECKUX BEIIECTB aTOMHOM M MOJEKYJIApHOM CTpyKTypbl. Kosuekius
BEILIECTB ATOMHOTO M MOJEKYJIAPHOIO CcTpoeHuss U uznenuil u3 Hux. lloptper Bephepa. IlosiyueHne KOMILIEKCHBIX OPraHUYECKUX W HEOPraHMYECKUX
coelMHEHUH. JleMOHCTpalus CyXux KpUCTaUIOrUApPAaTOB. MoJenu KpUCTANIMUECKUX PElIETOK METauIoB. Boga B pa3MyHBIX arperatHblX COCTOSIHUAX U €€
(dazoBble nmepexoabl. Bo3ronka nona wim 6eH30iHoM KucnoThl. J{uarpamma «®a3oBbie nepexo sl Bemect». Moaenu monekyn JIHK u Genka.

JlaGopaTopHble onbITHI. B3auMoielicTBIE MHOTOATOMHBIX CITUPTOB M IJIOKO3BI ¢ (DeTMHIOBOM KUIKOCThI0. KayecTBenHble peakiuun Ha nonsl Fe?* u Fe?*,
IpakTHyeckas: padora 1. [lonydeHre KOMIIJIEKCHBIX OPraHUYECKUX U HEOPTraHWUYECKUX COETMHEHUI U HCCIIEJOBAHUE UX CBOMCTB.

TEMA 3. JMCIIEPCHBIE CUCTEMBbI U PACTBOPBI (9 4)

JlucnepcHble cucTeMbl. XMMHUUYECKHE BELIECTBA U CMECH. XUMUYECKas cucTtemMa. [ OMOreHHble 1 reTeporeHHble cMecH. JlucnepcHas cucrema: JUCIIEpCUOHHAs
cpena u nucnepcHas (aza. Kmaccudukaius AUCTIEPCHBIX CUCTEM.

Aspo3zonu. [Iponennentsl. ImMynbcuu u smynsratopbl. Cycnen3uu. CeaiuMeHTaIusl.



Komnounnsie pactBopel. Dpdexr Tunnans. [lomydeHne KOMIOUIHBIX PACTBOPOB JMCIEPCHOHHBIM, KOHICHCALMOHHBIM M XMMHUYECKHM CIIOCOOaMu. 307 U
koarymsiuus. ['enu u cuHepesuc. 3HaueHUE KOJUIOUAHBIX CUCTEM.

PacTBopbl. PacTBOpBl Kak TOMOTEHHBIE CHCTEMBI M HMX THIIBI: MOJICKYJISIPHBIC, MOJICKYJISIPHO-MOHHBIE, HOHHBIE. CIOCOObI BBIPAKEHHS KOHI[CHTPAIUU
pacTBOpoOB: 0OBEMHAS, MACCOBAsI M MOJIbHAS JIOJIM PACTBOPEHHOTO BEIIECTBA. MOJISIpHAs KOHIIEHTPAIHS paCTBOPOB.

JdemoncTpanun. OOpa3ibl AUCIEPCHBIX CUCTEM M MX XapaKTepHble Ipu3Haku. OOpa3ibl (KOJUIEKIHH) OBITOBBIX M IMPOMBILUIEHHBIX a’p030JIeH, 3MYJIbCUI
u cycrniensuid. [Ipoxok/ieHne jyda cBeTa 4yepe3 KOJUIOMJIHBIE W HUCTHHHBIE pacTBOpbl (3ddext TuHnmams). 3aBHCUMOCTh PAaCTBOPUMOCTH B BOJIE TBEPIBIX,
KHUJIKAX U Ta3000pa3HBIX BEIIECTB OT TeMIiepaTypsl. [lomydeHne nepeckImeHHoTo pacTBOpa THOCYIb(aTa HaATPHUS U €r0 MTHOBEHHAS KPUCTAJLTU3AIIHSL.
JlabopaTopHble ONBITHI. 3HAKOMCTBO C KOJUICKIIUSMH IHUIIEBHIX, MEIUIIMHCKUX W OUOJOTHYECKUX rejeil u 3oiiei. [losydeHne KoJIIOMAHOTO pacTBOpa
xnopuaa xxenesa(Ill).

IIpakTnueckas padora 2. PacTBOpUMOCTb BEIIECTB B BOJIE U (PAKTOPHI €€ 3aBUCUMOCTH OT Pa3IMUHBIX (PaKTOPOB.

IIpakTnueckas padora 3. OuncTka Bo/bl GUIBTPOBAHNUEM, AUCTUIUIALUEN U epEeKpUCTAIIN3ALUEH.

IIpakTnueckas padora 4.IlpuroroBiaeHre pacTBOPOB pazIUYHON

KOHLIEHTpPALIUH.

IIpakTnueckas padora 5.OnpeneneHne KOHIEHTPALNHA KUCIOTH THTPOBAHUEM.

TEMA 4. 3AKOHOMEPHOCTH IMTPOTEKAHUS XUMWYECKHNX PEAKIIUIA U ®U3UKO-XUMHUYECKHAX ITPOIIECOB (9 u)

OcHOBBI XMMHYECKOH TepMOAMHAMHUKM. XUMHUYecKas TepMmojuHamuKka. TepmoanHamuyeckas cuctema. OTKpbITasi, 3aKpbITasi, U30JUPOBAHHAS CHCTEMBI.
BHyTpeHHss SHeEprusi CUCTeMbl. DHTaJbIMS, WM TeIIocoJep)KaHhue cucTeMbl. [lepBoe Hauano TepMOAMHAMUKH. M30XOpHBIM U HM300apHBIM MPOIECCHI.
TepMoxuMHUUECKOE ypaBHEHUE.

Onranbnus. CtangapTHad sHTanbnus. Pacu€r sHTanbnuu peakuuu. 3akoH ['ecca u cneacTBus u3 Hero. DHTponus. BTopoe u TpeThbe Havaia TEPMOJUHAMUKH.
CBobopanas »neprus ['m60ca.

Ckopocth XuMHYecKHUX peakuuil. [loHATHE O CKOPOCTH peakuu. DHEPrusi akTHUBAMM M AKTUBUPOBAHHBIM KOMIUJIEKC. 3aKOH JEMCTBYIOIIHMX Macc.
Kunernueckoe ypaBHEHHE M KOHCTaHTa CKOPOCTH XUMUUYECKOH peakiuu. [lopsaok peakiuu.

@daxTopsl, BIUSIONINE HA CKOPOCTh TOMOT€HHOM peakiiy: MpUpoJa U KOHIIEHTpAIUs pearupyronux BelecTB, TeMieparypa. TemnepaTypHblii k03] GpuineHt.
VYpaBuenue C. Appenuyca.

@DaxTopsl, BIUSIOLINE HA CKOPOCTh T€TEPOreHHON peakluu: KOHIEHTPALlKs PearupyrolluX BEIIeCTB U IUIOIIA/lb UX COIPUKOCHOBEHUS

OcHOBHbBIEC TMOHATHS KATAJIUTHUECKON XMMHH: KaTalM3aToOpbl U KaTallu3, TOMOTCHHBIH M TE€TEPOreHHBIN KaTaju3, MPOMOTOPHI, KAaTaJIUTHUECKUE SIJIbl U
MHTUOUTOPBI. MeXaHu3M JIeHCTBUS KaTaau3aTOPOB.

OcHOBHBIE THUIIBI KaTalau3a: KUCIOTHO-OCHOBHOW, OKUCIHTEIHbHO-BOCCTAHOBHUTEIbHBINA, METAINIOKOMIUIEKCHBIM M KaTajau3 MeTaiaMu, (pepMeHTaTHBHBIN.
DepMeHTHI, Kak OMOJIOTUYECKUE KAaTalIN3aTOPbl OEIKOBOM MPUPOIbIL.

Xumuyeckoe paBHoBecue. [lonstue 00 oOpaTUMBIX XMMHYECKHUX MpolieccaX. XMMUYECKOE PaBHOBECHE M KOHCTAaHTa paBHOBecus. CMeEIIeHHe XUMHUYECKOTO
paBHOBECHS U3MEHEHHEM KOHIIEHTPALIUU BEIIECTB, N3MEHEHHUEM JAaBJICHUS U TEMIIEPATYpHI.

JeMoHCcTpanuu. DK30TEPMUYECKHE MPOLIECCH HA IIPUMEPE PAaCTBOPEHUS CEPHON KHUCIIOTHI B BOJE. DHAOTEPMHUECKNE IPOLECCH HA NMPUMEPE PACTBOPEHUS
cojieil ammoHus. M3yueHne 3aBUCUMOCTH CKOPOCTH XMMHUYECKOM peakiuu OT KOHIEHTpAlMK BEIEeCTB, TEMIIepaTypsl (B3auMoeicTBrue THOCYIb(daTa HATpUs
C CEpHOM KHCIIOTOM), MOBEPXHOCTH CONPUKOCHOBEHHUS BEIIECTB (B3aMMOJEHCTBHE COJITHOW KUCIOTHI C TpaHyJaMHM W MOPOUIKaMH aJIOMHHHUS WIN IIMHKA).
IIpoBeneHne KaTaIUTUYECKUX PEAKIMI PA3JI0kKEHHs IEPOKCHIA BOJOPOa, TOPEHMSI caxapa, B3auMOJAEHCTBUA HoJa 1 amtomMuHusa. Koppo3sus xene3a B BOJHOU
cpeze ¢ ypoTponHOM 1 6e3 Hero. HabmoneHne cmenienns xumMudeckoro pasHoBecust B cucreMax: 2NO2«>N204, FeClz+KSCN«—Fe(SCN)3+3KCl.
JlabopaTopHbIii onbIT. 3HaKOMCTBO ¢ KoJutekuuen CMC, coaepxaiinx SH3UMBI.

IIpakTuyeckas padora 6. M3yueHue BIUSHUS Pa3InYHbIX (AKTOPOB HA CKOPOCTh XUMUYECKON PEaKIHH.



TEMA 5. XUMHWYECKHUE PEAKIIMU B BOJIHBIX PACTBOPAX(12 4)

CBoiicTBa pacTBOPOB JJIEKTPOJIUTOB. Boma — cmalwiii snextponut. Katnon rungpokconus. MoHHoe mpousBeneHrne Boabl. HeWTpanbHas, KHCIOTHAs U
menouHas cpensl. Ilonstue pH. Bomoponnsii nokasarens. Muaukaropsl. Pons pH cpensl B npupozae U xu3HU 4enoBeka. MIOHHbIE peaknMyu U yCIOBUSA MX
IIPOTEKAHHUSL.

PanHue mpencrtaBieHMs O KHCIOTaX M OCHOBaHUSAX. KHUCIIOTBI M OCHOBAaHMS C TMO3ULUU TEOPUHM DIIEKTPOJUTHYECKOW auccouuanuu. Teopus KHUCIOT U
ocHoBanuit bpeacrena—1Jloypu. Conpsok€HHBIC KUCIOTHI K OCHOBAHUS. AM(OIUTHL

Knaccugpukanuss kuciaotr u cnocodbl  ux moiydeHus. OOmue XMMHYECKHe CBOWCTBA OPTaHMYECKUX M HEOPraHMUECKUX KHCIOT: PEakiuH C MeTajulaMH,
C OKCHJIaMU ¥ TUJPOKCUIAMH METAJUIOB, C COJIAMHM, CO ciupTaMu. OKHUCIUTENbHbIE CBOIICTBA KOHLIEHTPUPOBAHHOW CEPHOM U a30THOM KHCIIOT.

Knaccudukanus ocHoBaHui M crnocoObl ux mnoiydeHus. OOmMe XMMHUYECKHE CBOMCTBA IIENoYed: peaklMHu C KUCIOTaMM, KHUCIOTHBIMU M aMOTEPHBIMHU
OKCHJIaMH, COJISIMH, HEKOTOPBIMU METaJIJIaMH U HEMETaJlIaMHU, C OpraHMYEeCKUMHU BellecTBaMU (TajJOUIOTNIPOU3BOIHBIMY YIJIEBOJIOPOAOB, (EHOJIOM, KUPAMH).
XUMHYECKHE CBOICTBA HEPACTBOPUMBIX OCHOBAHUM: PEAKIMH C KUCIOTaMH, peaKUuu pPa3okKEeHHs M KOMILIEKcooOpa3oBaHMs. XHMHUYECKHE CBOMCTBa
OECKUCIOPOTHBIX OCHOBaHUH (aMMHUaKa U aMUHOB): B3aUMOJICHCTBUE C BOJOW U KUCIOTaMHU.

Knaccudukanus cosneil oprannyeckuil 1 HeoOpraHMueckux KuciaoT. OCHOBHBIE CIOCOOBI MOTydeHHUs cojieil. XMMHUecKue CBOWMCTBA COJICH: pa3lioKeHUE MpHU
HarpeBaHuH, B3aUMOJAECUCTBUE C KUCIOTAaMH U LIEI0YaMHU, APYrUMH coIsiMU. JKECTKOCTH BOJBI M CIOCOOBI €€ yCTPaHEHHU .

I'mapoams. [lonstre ruaponusa. ['maponus conelt u ero kiaaccudukaus: oopaTUMbI 1 HEOOPATHUMBIH, IO AHUOHY U 10 KaTHOHY, CTYIIEHYaThld. Y CUJIEHHE U
nojaBiieHue ooparumoro ruaponnsza. HeodpaTumsiil ruipoian3 OMHAPHBIX COEIUHEHUH.

JemoncTpanun. CpaBHEHHE 3JIEKTPOMPOBOJHOCTH PACTBOPOB AIIEKTPOJIUTOB. CMellleHHe pPaBHOBECHS IUCCOLMAIMM CIA0bIX KHUCIOT. MHIWKaTopbl U
W3MEHEHHE WX OKPAaCKH B pa3HBIX cpenax. B3anMojelcTBHe KOHIIGHTPUPOBAHHBIX a30THOM M CEPHOW KHUCIIOT, a TakKe pa30aBIEHHOW a30THOM KHCIOTHI C
Menpo. Peakims «cepeOpsiHOTO 3epKajiay Jjisi MypaBbUHOW KHCIIOTHI. B3anMoseicTBe aMMHuaka U METHJIAMHHA C XJIOPOBOJAOPOJAOM U Bojou. [lomyuenue u
CBOICTBa pacTBOpa ruapokcuna Hatpus. [loyueHue Mbia M U3ydeHUe cpefibl €ero pacTBopa MHAMKaTopamu. ['naponu3 kapOoHaToB, Cyab(haTOB U CUIMKATOB
IIEJIOYHBIX MeTaiioB, HuTpata cBuHua(ll) unu nunka, xjopuna aMMOHUS.

JladopaTopHble onbIThbl. Peakiuu, uaymue ¢ oOpa3oBaHMEM OCajKa, Ta3a WIM BOJBI, JJII OPraHUYECKUX W HEOPTraHWYECKUX IJIEKTpouTOB. CBOMCTBA
COJISTHOM, pa30aBJIEHHOMN CEPHOU M YKCYCHOM KUCIOT. B3anmoelicTBue ruipokcuaa HaTpust ¢ cosiMu: cynbdaTom meau(Il) u xmopumom ammonus. [lonydaenne
u cpoiictBa tumpokcuaa memau(Il). CpoiictBa pacTBOpoB coiieli cyiabdarta meaun u xmopuaa kenesa(lll). McciaemoBanue cpenbl pacTBOPOB € TOMOIIBIO
UHIUKATOPHOU Oymaru.

IIpakTHyeckasi padora 7. McciaenoBanue CBOMCTB MUHEPAIbHBIX M OPraHUYECKUX KUCIIOT.

IIpakTnueckas padora 8. [lonydyeHue cosiell pa3IMYHBIMU CIIOCOOAMH U UCCIIEIOBAHUE UX CBOWCTB.

IIpakTnyeckas padora 9. ['uaposn3 opraHM4YECKUX U HEOPTaHUYECKUX COCTUHEHUM.

TEMA 6. OKUCJIMTEJIBHO-BOCCTAHOBUTEJIBHBIE TIPOLUECCHI (9 u)

OKHUCINTEIbHO-BOCCTAHOBUTE/IbHbIE peaknnu. [loHaTHEe 00 OKUCIUTENHFHO-BOCCTAHOBUTENbHBIX peakiusax. CreneHb okucienus. [Iporeccsl okucneHus u
BOCCTaHOBIICHUS. BakHelnne OKUCIWTEINM U BOCCTAHOBUTENM. METOJ JJIEKTPOHHOro OanlaHca [UIsi COCTAaBICHUS YPaBHEHUU OKHCIHMTEIHHO-
BOCCTAHOBMTENBHBIX peakiiii. MeTo bl HOHHO-3JIEKTPOHHOT0 OasiaHca (MeToA noiypeakuuit). OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE TOTEHIIUAIBL.
duekTposm3. IloHsATHE »>JEKTpoNIM3a Kak OKUCIMTEIbHO-BOCCTAHOBHUTEIBHOTO IIPOIECCa, MPOTEKAIOIEr0 Ha MIEKTpoJax. OJEKTPOJIU3 PacCIlIaBOB
IEKTPOJIUTOB.

DNEKTPOIN3 PacTBOPOB 3JIEKTPOIUTOB C MHEPTHBIMH 3JIEKTPOJAMU. DJIEKTPOJIM3 PACTBOPOB AIEKTPOJIUTOB C M AKTUBHBIM aHOAOM. lIpakTnueckoe 3HaueHue
AIIEKTPOJIN3A: IEKTPOXUMHUYECKOE MOJTYyYeHUE BEIIECTB, IEKTPOXUMUYECKas OYUCTKa (pauHUpOBaHME) METANIOB, TajJbBAaHOTEXHHMKA, TallbBAaHOILIACTHKA,
rajabBaHU3AIUS.



XumMu4eckHe HCTOYHUKH TOKA. ["anpBaHnveckue 3neMeHTbl. CTaHAapTHBINA BOAOPOAHBIN 1eKTpoa. CTaHJapTHBIE 3JEKTPOIHbIE OTEHIMaIbl. COBpEMEHHbIE
XMMHMUYECKNE UCTOYHUKHU TOKa: OaTapelKu U aKKyMYJITOPBI.

Koppo3usi MeTannoB U cnocodsl 3amuThl oT He€. [loHATHE 0 KOppo3uu. Buabl koppo3uu Mo XapakTepy OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX IPOLECCOB:
XUMMYECKasi U eKTpoxuMuyeckass. CriocoObl 3allUThl METAJUIOB OT KOPPO3MM: MPUMEHEHHUE JIETMPOBAHHBIX CIUIABOB, HAHECEHME 3alllUTHBIX MOKPBITUH,
M3MEHEHHE COCTaBa UM CBOMCTB KOPPO3UOHHOM Cpeibl, 3JEKTPOXUMHUUECKNE METO/IbI 3ALLUTHI.

JemoncTpanuu. Boccranosnenue okcuna meau(ll) yrinem u Bogopogom. BoccTanoBienue quxpomara Kajdst STUIOBBIM cIUPTOM. OKUCIUTENBHBIE CBOMCTBA
muxpomara Kanus. OKHCIICHUE almbAeruia B KapOOHOBYIO KHCIIOTY (PEakiusi «cepeOpsHOTo 3epKaiiay win peakmus ¢ ruapokcuaoM menu(Il). Dmekrponuns
pactBopa cynbdara meau(Il). CocraBnenne ranpbBaHUYECKUX IeMEHTOB. KOppo3ust METalioB B Pa3IMUHbIX YCIOBUSAX U METO/bI 3aIIUTHI OT HEE.
JlabopaTopHble onbIThl. B3anMoelicTBre METAJIOB C HEMETaNIaMU, a TAK)Ke C pacTBOpaMH cojiei u KuciaoT. B3zaumoaeiicTBue KOHIIEHTPUPOBAHHBIX CEPHOM
1 a30THOM KHUCIOT ¢ Mebto. OKUCIUTENbHBIE CBOMCTBA NIEpMaHraHaTa Kajlusl B pa3M4HbIX cpenax. O3HaAKOMIIEHHE ¢ KOJUIEKIHEH XMMHUYECKUX UCTOYHHMKOB
TOKa (0aTapelKu, CBUHIIOBbIE aKKyMYJIATOPHI U T. 11.).

TEMA 7. HEMETAJLJIBI (23 1)

Boaopoa. /[BoiicTBeHHOE TT0JIOKEHUE BOIOPO/Ia B IEPUOMUECKON CHUCTEME XUMUYECKUX 3JieMeHTOB: B |-A u VII-A rpynmnax. M3oTomnsl Bogopoaa.
Haxoxnenne B mnpupone. CrpoeHue MoJeKkynbl, (usnueckue cBoiicTBa. XHUMHYECKHE CBOICTBa BOJOPOJAa: BOCCTAHOBUTEIbHBIE (C Ooiee
AIIEKTPOOTPHUIATENLHBIMU HEMETAJUIAMH, C OKCHIaMU METAJIOB, THPUPOBAHNE OPraHWYECKUX BEIIECTB) U OKUCIUTENbHbIE (¢ MeTamuiaMu I-A u |l-A rpymmn).
[Tonydyenue Bogopoaa: B 1abopatopuu (B3auMOJICHCTBUEM KUCIIOT ¢ METaJNIaMK ) ¥ IPOMBITIUICHHOCTH (KOoHBepcuei). [Ipumenenue Bogopoa.

I'anorenwbl. OnemeHnTsl VIIA-Tpynmbel — rajoreHsl: CTPOCHHE aTOMOB UM MOJIEKYJN, TaJlOTEHBI-TIPOCTHIE BEIIECTBA, COCIWHEHHS: CpaBHUTEIbHAS
XapaKTEPHUCTHKA.

lasiorensr B mpupoje. 3aKOHOMEPHOCTH HM3MEHEHUS (U3MYECKUX W XUMHYECKHX CBOWCTB B VIIA-Tpynme: B3amMonelCTBHE TaJOT€HOB C METaJlJIaMU,
HEMETAJJIaMH, CO CJIO’KHBIMUA HEOPraHWYECKUMH M OPTaHMYECKUMU BenlecTBaMH. [lonydyeHre u npuMeHeHne rajJoreHoB.

Ctpoenune MoJieKyn W (U3HYECKHE CBOMCTBA TaJOT€HOBOJOPOJOB. XHMHYECKHE CBOMCTBA TajJOT€HOBOJOPOJHBIX KHCIOT: KHCJIOTHBIE CBOWMCTBA,
BOCCTAaHOBUTEJIbHBIE CBOMCTBA, B3aUMOJEICTBUE ¢ OpraHnueckumu BemectBamu. [lomydenne ranoreHoBoaopooB. ['anorenuasl. KauecTBeHHbIE peakvu Ha
rajoreHu/1-uOHBbI.

Oxkcunpl xnopa. Kucnopoaconepsxkammue kuciaoTsl xjaopa. Colin KUCIOPOACOAEpKAIMX KUCIOT Xjopa. [lonydenne u npuMeHeHre BaXKHEHUIINX KUCIOP OJHBIX
COEIMHEHMH XJI0pa.

Kucaopoa. O0mas xapakTepucTuka 3J1eMeHTOB VIA-rpymnibl.

Kucnopoa: HaxoxaeHue B mpupoie, moaydeHue (1a00paTopHbIe U MPOMBIIITICHHbIE CLIOCO0bI) U (hU3UYeCcKue CBOICTBA.

XUMUYECKUE CBOMCTBA KUCIOPO/Ia: OKUCIUTEbHBIE (C MPOCTHIMU BEIIECTBAMH, C HU3IIUMHU OKCHJIAMH, C OPraHUYeCKUMH 1 HEOPTraHMYECKUMU BEIIECTBAMU) U
BOccTaHOBUTEJBbHBIE (C propom). ObnacTu npuMeHeHUsl.

O30H. Haxoxenue B npupoie. @uznyeckue U XuMUYecKue CBoKcTBa 030Ha. Ero nosiyuenue u npuMenenue. Poiap 030Ha B )KMBOM mpupo/Ie.

CrtpoeHue MOJIEKyYIbl TIEPOKCHIa BOAOPOa, €ro (pU3NYecKrue U XUMHUUYECKUE CBOMCTBA (OKHCIUTENbHbIE U BOCCTAaHOBUTENbHBIE). [loslyueHne U nmpruMeHeHue
IIEPOKCHIa BOAOPOA.

Cepa. Haxoxpaenue cepbl B pupojie. BaneHTHbIE BOBMOKHOCTH aTOMOB cepbl. AjtoTponus cepbl. Puzndeckne cBOWCTBA poOMOMUYECKON cepbl. XMMUYECKHUE
CBOMCTBA cepbl: OKUCIUTENbHBIE (C METallIaMH, C BOJAOPOJOM U C MEHEE 3JEKTPOOTPULIATEIbHBIMU HEMETAJUIaMH) U BOCCTAHOBUTENIbHBIE (C KUCIOPOJIOM,
KHCTIOTAMH-OKUCIIUTEIISIMU ), PEaKIIH IUCIPONOPIIMOHUPOBaHUS (co menoyamu). [lomydeHnue cepbl 1 001acTH TPUMEHEHUSI.

CtpoeHrie MoJIeKyJbl W CBOMCTBa cepoBojiopoja: (uszuueckue, (usznosnornvyeckue m xumuueckue. CepoBOJOpOJ, KaK BOCCTAHOBHTENb, €ro MOJIyueHHE
u npuMeHnenue. Cynb(huapl 1 UX XUMHUYECKHEe CBOIcTBa. Pacmo3naBanue Cynbua-HOHOB.



CepHucThIi Ta3, ero (uU3WYecKue CBOMCTBA, MOJy4eHHE M NpUMEHEHHE. XUMHUYECKHe CBOWCTBa okcuia cepbl(IV): BoccTaHOBUTENBHBIE (C KUCIOPOJOM,
OpOMHOI1 BOIOH, TepMaHTaHATOM KaJlusi ¥ CEPOBOJIOPOJIOM) M CBOMCTBA KUCIOTHBIX OKCHJIOB €O mienouamu. CepHUCTas KUCIOTa U €€ COJH.

CepHblil aHTUIpPUI, €ro (PU3UYECKHE CBOWCTBA, TOJYYCHHE W MPUMEHEHHE. XHMHYeCKHe cBoicTBa okcuna cepbl(VI), Kak OKHCIUTENS U TUIUIHOTO
KHCIOTHOTO Ookcuaa. CepHas KHCJIOTa: CTPOCHHME W (U3HUYECKUE CBOWCTBA. XMMHUYECKHE CBOWCTBA pa30aBIICHHOW CEPHOW KHCIOTHI: OKHCIUTEIBHBIE W
OOMEHHBIC M OKHCJIHUTEIbHBIC CBOWCTBA KOHIIEHTPUPOBAHHOU. [lomydeHHe cepHOU KUCIOTHI B MPOMBITIUICHHOCTH. (0JIACTH MPUMEHEHUS CEPHON KHUCIIOTBI.
Cynbdatsl, B TOM uncie u Kynopocsl. ['uapocynbgaTrel. DU3NYecKre B XUMUYIECKHE CBOMCTBA COJICH cepHOM KHCIOTHI. Pacro3HaBanue Cynb(ar-aHHOHOB.
A301.00mas xapaktepucTuka snemMeHToB VA-rpynmnbl. A3oT. Ctpoenue atoma. Haxoxaenwe B mpupone. dusznueckue cBoicTBa. OKUCIUTENbHBIE U
BOCCTaHOBHUTEIIbHBIE CBOMCTBA. [loslydeHrne u npumMeHeHune a3ora.

CtpoeHnue MOJIEKYJIbl aMMHaka, ero (Qusnueckue cBoiicTBa. OOpa3oBaHHE MEXKMOJEKYISIPHONW BOJOPOJHOM CBSI3U. XHWMHUYECKHE CBOWMCTBA aMMHaKa Kak
BoccTaHoBUTENs. OCHOBHBIE CBOMCTBA aMMHUaka Kak 3JeKTOHOJoHopa. KommiekcooOpa3oBaHue ¢ ydacTMeM aMMMaka. BzaumopeilicTBue amMmuaka ¢
OpraHWYECKUMH BEIIECTBAMU U C YTJIEKHCIBIM ra3oM. [lomydyenue u npumeHeHne aMmmuaka. Coau aMMOHMSI: CTPOCHHUE MOJIEKYJ, (PU3NYECKHEe U XUMUYECKUE
CBOMCTBA, IPUMEHEHUE.

Coneoopasyromue (N203, NO2, N2Os) u Heconmeobpaszyromue (N20, NO) okcuibl. Ux cTpoeHne, GU3NIECKHe U XUMHYSCKHAE CBOMCTRA.

A3oTHuCTasi KUCIOTa U €€ OKUCIMTEIHbHO-BOCCTAHOBUTEIbHAS ABOMCTBEHHOCTh. COJM a30THCTOM KUCIOTHI — HUTPUTHL. CTpoeHHE MOJEKYIbl U (pU3NUYECKUE
CBOMCTBA a30THOW KHUCIOTHL. E€ XrMudeckne CBOWCTBA: KHUCIOTHBIE U OKUCIUTEIBHBIE B PEAKIIUAX C METAUIAMUA M HEMETaJUIaMH, PEAKIIUN CO OPraHMYECKUMHU
W HEOPTraHWYECKUMH coeuHeHusMU. [loydeHrne a30THOW KHCIOTHl B MPOMBIIIIEHHOCTH W JabopaTtopun u e€ mpuMmeHeHue. Hutpatsl (B TOM umcie u
CEJIUTPHI), NX (PU3UIECKUE U XUMHUYECKUE CBOMCTBA. TepMudecKoe pa3inoxeHne HuTpaToB. [[puMeHeHre HUTpaToB.

®ochop. Ctpoenue aroma u aymorpornust dochopa. Ouznueckre CBOMCTBA AIIOTPOMHBIX MOJAU(PHUKAINA U WX B3aUMOIIEPEXOJbl. XHUMHUYECKHE CBOWCTBA
docdopa: okucIUTENIbHBIE (C METAJJIaMH ), BOCCTAHOBHUTEIIbHBIE (C 00JIee 3JIEKTPOOTPUIIATEILHBIMU HEMETANIAMH, KUCIOTaMU-OKUCIUTEISIMA, OEPTOIETOBOM
COJIbIO) Ml TUCTIPOTIOPITMOHUPOBaHMS (co 1mienodamu ). Haxoxxaenue B mpupoje u ero nonydaenue. dochuH, ero ctpoeHue u CBOMCTRA.

Oxkcunbr hochopa(lll) u (V). dochopHbie KUCTOTH, NX HU3MUECKUE U XUMHYECKHEe cBoWicTBa. [lonmydenue u mpumenenue oprodochopHor kucioTel. Comun
optodochopHO KUCIOTHI M UX IPUMEHEHHE.

Yraepoa. Yraepon — anemeHT [VA-rpynibl. AJioTpornHbie Moau(pHUKaIuy yriaepo/ia, ux mojaydeHue u cBoiictea. CpaBHEHHE CBOMCTB aiMa3a u rpadura.
XUMHYECKHE CBOMCTBA yriepoja: BOCCTAHOBUTEbHbIE (C FAJIOT€HAMHU, KUCIOPOAOM, CEpOoi, a30ToM, Bo10H, okcuaoM menu(ll), kucioraMu-okucauTensiMu) u
OKHUCJIUTEJIbHBIE (C METallIaMH, BOJOPOJIOM M MEHEE 3JIEKTPOOTPULIATEIbHBIMU HEMETAUIaMH ). YTJIEpO]l B IPUPO/IE.

Oxcup yrnepona(ll): crpoenne MonekyIbl, CBOWCTBA, OJIYYEHHUE U IPUMEHEHUE.

Oxcup yrnepona(lV): ctpoeHne MOIeKyIbl, CBOMCTBA, MOJy4YEHUE U IIPUMEHEHHE.

YronpHas KucioTa u €€ Conu: KapOoOHATHI M THAPOKAPOOHATHI, — UX TMPEACTABUTEIN U IPUMEHEHHE.

Kpemumii. Kpemuuii B mnpupone. IlonydueHue u mnpumeHeHne KpeMHUs. OHU3MYECKHE M XUMHYECKHE CBOWCTBA KPUCTAJUIMUECKOTO KPEMHHUS:
BOCCTaHOBUTEJIbHBIE (C TaJOreHaMu, KUCIOPOAOM, PACTBOPAMH ILIEJI0YEH U TUIaBUKOBOW KHUCIOTHI) U OKUCTUTeNbHbIE (¢ MeTaiiamu). Oxcua kpemuus(lV), ero
cBoiictBa. Kpemuuesas kucnora u e€ conu. CuamKaTHasi IPOMBIIIEHHOCTb.

demoncTpanuu. [lonmyuenue Bogopoaa u ero coiicta. Kosnekuus «l'anorensl — npocTsie BemiecTBay. [lonyuenue xnopa B3auMOJAEHCTBUEM NIEpMaHTraHaTa
Kanmus ¢ cosiHOM kucnotoil. [lomyuenue consiHo# KUCIOTH U €€ cBoiicTBa. OKUCIUTENbHBIE CBOMCTBA XJIOPHOW Bojbl. OTOenuBaromiee AeicTBUE KaBeleBOi
BOJibl. ['openue cninuku. B3pbiB merapap! wim nUcToHOB. llomyueHne kucimopoia pa3iioKeHUeM IepMaHralara Kajausi 1 Hutpara Hatpus. [loaydeHue okcuaos
U3 MPOCTHIX U CJIOKHBIX BemecTB. OKUCIIeHne aMMHUaKa ¢ TTOMOIIIbI0 HHIMKAaTopa U 0e3 Hero. PaznoxeHune mepokcuaa BOJOPOa, €ro OKUCIUTENbHbIE CBONCTBA
B peakiuu ¢ ruapokcuaom xkene3a(ll) m BoccraHOBUTENbHBIE CBOMCTBA C KUCIBIM PAaCTBOPOM TepMaHTaHarta kanus. ['opeHue cepbl. B3aumopelicTBue cepsl
C MeTaJUTaMH: ATFOMHUHHEM, IMHKOM, kene3oM. [lonydeHrne cepoBoI0poaa U CEpOBOIOPOTHON KUCTOTHI. J[0Ka3aTeabCTBO HAMUYHSI CYTb(QHA-UOHA B PACTBOPE.
KauecTtBeHHbIC peaknuu Ha CylnbPUT-aHHOHBL. CBOMCTBa cepHOM KUCIOTh. KauecTBeHHBIE peakiinu Ha cylb(pUT- U cynbdar-aHnoHbl. Cxema MPOMBIIIICHHON



YCTaHOBKH (PpaKIIMOHHOW MEPEeroHKH Bo3ayxa. [lomyueHue u pasiiokeHue xjaopuaa amMMoHUsl. KadecTBeHHas peakius Ha WOH amMMOHUs. [lonydenune okcuaa
azota(IV) peakuueil B3auMoIeCTBUSI MEIM C KOHIICHTPUPOBAHHOUM a30THOM KuciaoTod. B3zaummoneiictBue okcuaa azora(lV) ¢ Bogoi. Paznoxxenue HuTpara
HaTpus, ropeHue 4épHoro mopoxa. ['openue docdopa, pactBopenue okcuaa ochopa(V) B Boge. KadectBennas peakius Ha (ocdar-annoH. Kosmekius
MUHEpaNbHBIX ynoOpennid. Kosutekuus mpupoaHsIx coenuHeHHi yrieponaa. Kpucrammmueckue pemérku anmasza u rpadura. Axcopbums oxcuma azota(lV)
aKTUBUPOBaHHBIM yriieM. BoccrtanoBnenue oxcuaa meau(ll) yriaem. O3HakoMieHHE € KOJUICKIMEH MPUPOJHBIX CHJIMKATOB W TMPOAYKIMEH CHIIMKATHOU
pomblIeHHOCTH. [Ioyyenne KpeMHIEBOM KUCIIOTHI B3aUMOACHCTBUEM PACTBOPA CHIIMKATA HATPUS C CUIIBHOM KMCIIOTOM, pACTBOPEHUE KPEMHUEBOM KUCIIOTHI
B LIENOYH, Pa3JI0KEHHUE IIPU HarPEBAHUU.

JlabopaTopHble onbIThl. KauecTBEHHBIE peaklMy Ha raJloreHu-MoHbl. O3HAKOMIIEHHE C KOJUIEKIIMEN NMPUPOIHBIX COSIMHEHUN cepbl. KauecTBeHHas peaxius
Ha cynbdar-aHuoH. [losyuyeHue yriekuciaoro rasa, B3auMoJICICTBHE MpamMopa € COJISIHOM KHCIOTOM U UCClIeZJoOBaHKe ero cBoicTB. KauecTBeHHas peakuys Ha
KapOOHaT-aHHOH.

IIpakTnueckas padora 10. [losyueHne OKCHI0B HEMETAJUIOB U UCCIIEOBAHNE UX CBOMCTB.

IIpakTnueckas padora 11. [lonyueHnue ra3oB u ucciieJOBaHUE UX CBOWUCTB.

TEMA 8. METAJUJIBI (16 4)

leno4ynbie MeTabl. [o0XkeHNE METOYHBIX METAJUIOB B MIEPUOANYECKOM cucteme anemeHToB JI. 1. MenzeneeBa u CTpO€HHE UX aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHUs (PU3NYECKUX M XMMHUYECKHX CBOMCTB B 3aBUCUMOCTH OT aTOMHOTO HOMepa MeTauia (M3MEHEHHUE TUIOTHOCTH, TEMIIepaTyp TUIaBJICHUS U KUTICHHS,
peakumii ¢ Bojoi). EamHnuHOoe, ocoOeHHOE H o00IIee B peakmusaX C KUCIOPOJOM, APYrUMU HEMETaUIaMH, XUIKUM aMMHUAKOM, OPraHMYeCKHUMHU U
HEOPraHMYECKUMHU KUCIOTaMH | JIp. coeauHeHnsMu. Haxoxxnenne B mpupoie, uX MojaydeHue U MpUMEeHEHHE.

Okcuppl, ux nojgydeHue u cpoicrra. ll€noun, nx cBOCTBAa U MPUMEHEHHUE.

Conu 1menoYHbIX METAJUIOB, UX MPEACTABUTEIN U 3HAUCHUE.

Metasiabl IB-rpynnsi: Meab U cepedpo. CTpoeHue aTOMOB MeJIM U cepedpa.

duznyeckue U XMMHUYECKHUEe CBOMCTBA 3TUX METAJUIOB, UX MOJy4YeHHE U IpUMeHeHne. Menb u cepedpo B MpUpoe.

CaoiicTBa 1 mpuMeHeHHe BaxHer X coennuennii: okcuao meau(l) u (I1), cepedpa(l); coneit memu(ll) (xmopuma u cynasdara) u cepedpa (propuaa, Hurpara,
XpomaTa U alerarta).

Bepunimii, Maranii u méno4Ho3eMesbHbIe MeTaIbl. [looxenne B nepuoandeckoit cucreme anemeHToB /. M. MenzaeneeBa u cTpoeHHsl aTOMOB METaJNIOB
IlA-rpynnsl. Haxoxzaenue B mpupoje, mnojiyuyeHue, (pu3nueckue U XUMHYECKHe CBOMCTBA, MPUMEHEHHE IIETOYHO3EMENbHBIX METANIOB M UX BayKHEHIIH X
coeMHeHUH (OKCUIOB, THIPOKCHUIOB U COJICH).

Bpemennas u noctosiHHas ®KECTKOCTh BOJBI M CIIOCOOBI YCTPAHEHUSI KXKI0TO U3 THUIOB. IOHUTHI.

Hunk. Ilonoxenue B mepuoguueckoi cucteme snemeHToB [ M. MenneneeBa u crpoeHuss aToMoB LMHKA. Ero ¢usuueckue W XuMHUYECKHE CBOMCTBA.
Haxoxenue B npupoje, Moxy4eHre U NpUMEHEHHUE [IMHKA.

Oxkcua, THAPOKCU]T U COJIM LIMHKA: UX CBOWCTBA U IPUMEHEHHE.

Amomunuii. [Tonoxxenue B nepuoandeckoit cucreme 3nemeHToB Jl. 1. MenzaeneeBa u ctpoeHus aToMoB antoMunus. Ero ¢usnueckue u Xumudeckre cBOWCTBA.
Haxosienue B npupojie, MolydeHne U MPUMEHEHHUE aTIOMUHUSL.

Oxcup, TUAPOKCHUI U CONU ANIOMHHHMS (B KOTOPBIX aJIOMHUHUN HaXOJUTCS B BUAE KaTHOHA W AMIOMHHATHI): UX CBOWCTBA W NMpHUMeHeHHe. OpraHudeckue
COCIMHEHUS ATFOMUHUSL.

Xpom. Ilonoxenne B mepuoanyeckoit cucreme snemeHToB JI. M. MenaeneeBa u cTpoeHHs aToMoB Xpoma. Ero ¢usmueckne u XuMHYeCKHe CBOWCTBA.
Haxosxienue B npupojie, MoJydeHne U MPUMEHEHHUE XpOMa.

CBoiicTBa, NOJyYEHUE U IPUMEHEHNUE BAXKHEUILIUX COCIMHEHUS XpOMa: OKCHJIOB U THAPOKCHUJIOB XpOMa, JUXPOMATOB M XPOMATOB LIEIOYHBIX METAJIIOB.



3aBUCUMOCTb KHCJIOTHO-OCHOBHBIX CBOMCTB OKCHJOB M T'MIPOKCHIOB XpOMa OT CTENEHH €ro OKHUCIEHHUSA. XpoMmaTbl U JUXPOMATHI, UX B3aUMOIIEPEXOJbI U
OKHCIIUTEIIbHBIE CBOWCTBA.

Mapranen. [lonoxenue B nepuoaudeckoi cucreme anemenToB Jl. . MenneneeBa u cTpoeHus aToMoB Maprania. Ero ¢gusndeckre 1 XuMUYEeCKHEe CBOMCTBA.
Haxosxnenue B npuposie, NoJIydeHHe U IPUMEHEHUE MapraHiia.

[Tonyuenue, cBOMCTBA U MPUMEHEHNE BAKHENUIIINX COEIMHEHUI MapraHia: OKCUI0B U THPOKCHUJIOB, COJIEH MapraHiia B pa3jinyHoi creneHu okucienus. Conu
mapranna(VIl), 3aBUCUMOCTh UX OKUCITUTEIBHBIX CBOMCTB OT CPEJIbl paCTBOPA.

Keaeszo. Ilonoxxenue B mepuoamyeckoii cucreme snemeHToB Jl. V. MenzeneeBa u cTpoeHHs aToMOB kene3a. Ero ¢usnyeckne m XuMHUYecKHe CBOMCTBA.
Haxosxnenue B mpupoje, nojiydeHue (4yryHa U CTajiH) U MpuMeHeHue xkesesa. [lomydenue, cBoicTBa U MpUMEHEHHE BaXHEHIINX coeanHeHun xeneza(ll) u
(11): oxcumOB, TUAPOKCHIIOB, colicil. KoMIUIeKCHbIC CoeIMHEHHUS JKee3a.

Jemoncrpanun. OO0pa3upl LIEIOYHBIX METauioB. B3aumonelcTBUE IIENOYHBIX METAUIOB C BOJOW. Peakius okpallMBaHMs IUIAMEHHU COJIIMU ILETOYHBIX
MetamioB. O6pasusl MetawioB |lA-rpynnel. B3anmopelictBue kanbuusi ¢ Bogod. ['opeHue marHus B BoJe W TBEPAOM YriekuciaoMm rase. KauecTBeHHbIe
peakiuu Ha KaTHOHBI MarHus, Kanblus, Oapus. Peakuuu okpammBanus miuameHu cojsiMu MetamioB |lA-rpynmsl. [losnyuenue xEcTkoil BOJbI M yCTpaHEHUE
xéctkoctu. [lomydyenne u wucciemoBanue cBoHcTB ruapokcuaa xpoma(lll).OxucnurensHble CBOWCTBAa AumxpomaTta Kanus.OKHCIUTEIbHbIE CBOWMCTBA
IIE€pMaHraHaTa KaJjusl.

JlabopaTopHble onbIThbl. KauecTBeHHbIE peakiiuy Ha KAaTHOHBI MEIN U cepedpa

[Tonydyenue u mccnenoBaHUE CBOMCTB TMIAPOKCUIA IIMHKA. B3anMoneincTBHE alfOMUHMS C PACTBOPAMM KUCJIOT M mmienodeld. [lonydenue m n3yyeHue CBOWCTB
ruapokcuaa amoMuHus. Koeknus xenezocoaepxkanux pya, yyryHa u ctanu. l[losrydeHne HepacTBOPUMBIX THIPOKCHUIOB Kejle3a U U3Yy4eHHE UX CBOMCTB.
[Tony4yeHne KOMIUIEKCHBIX COEIMHEHHUH Keme3a.

IIpakTuyeckas padora 12. PemeHue skcnepuMeHTaNbHBIX 3a1a4 1o TeMe «llojiyueHne coeTMHeHn METAJJIOB U UCCIIEAOBAHUE UX CBOMCTBY.

IIpakTuyeckas padora 13. PemeHue skcnepruMeHTAIBHBIX 3a4a4 1Mo TeMaM: «Metamisl» u «HemeTtamiby.

OcHameHue y4eOHOro nmpouecca
YMK «Xumus. 10 kiaacc. Yriy0JaéHHbIH YPOBEHb)
1. Tabpuensu O. C. Xumusa. 10 kmacc: yweb.mocobue s oOmieoOpasoBar. opranusanuid: yriny0. yposenb / O. C.T'abpuensn, HW.I'. Octpoymos,
C. A. CnagkoB. — M.: IIpocenienue, 2020.
2. T'abpuensn O. C. Meronnueckoe mnocobue k yueOHuky O. C.T'abpuensHa u gap. «Xumus. 10 xmacc. Yray6néussiii ypoenbs» / O. C. I'aGpuensH,
N. T'. Octpoymos, C. A. Cnanko. — M.: IIpocsemenue, 2020.
YMK «Xumus. 11 knace. Yriay0aéHHbIi yPOBEHD)
1. I'abpuensan O. C. Xumus. 11 knace: yueb.mocobue uis oduieobpazoBar. opranuzanuii: yriuy6. yposens / O. C. I'abpuensn, U. I'. Octpoymos, A. H. JIéBkuH,
C. A. CnaagkoB. — M.: IIpocsenienue, 2020.
2.T'abpuensa O. C. Metoauueckoe nocobue k yueoHuky O. C. I'abpuensna «Xumus. 11 xnacc. Yriny6onénnsiii yposenby» / O. C. I'abpuensn, U. I'. Octpoymos,
C. A. CnagxoB. — M.: IIpocsemenue, 2020.
Hugpopmayuonnsie cpedocmea
Humepnem-pecypcol na pycckom a3vike
1. http://www.alhimik.ru. TIpencraBieHs! ciemyroone pyOpHKH: COBETHI aOUTYPUEHTY, YYUTENIO XMMHH, CIIPABOYHHK (O4eHb OOJbIIas 1MOJ00pKa Talmmiy
U CIIPaBOYHBIX MAaTEPHAIIOB), BECENasi XUMHsI, HOBOCTH, OJIMMITUA b, KYHCTKaMmepa (Macca MHTEPECHBIX HCTOPUYECKUX CBEJICHUN).



http://www.alhimik.ru/

2. http://www.hij.ru/. XXypuan «XuMus U KH3HB» TOHATHO W 3aHUMATEIBHO pPacCKa3biBaeT 000 BCEM HHTEPECHOM, YTO MPOMCXOTUT B HAyKe W B MHPE,
B KOTOPOM MBI KUBEM.

3.http://chemistry-chemists.com/index.html. DnexTpoHHBIH X)ypHan «XHUMHUKA M XHMHUS», B KOTOPOM IIPEJICTABICHO MHOYKECTBO OIBITOB [0 XHMHH,
3aHUMATEIILHON MH(POPMAIMH, TO3BOJISIFOLICH YBJICYh YYCHUKOB SKCIICPUMEHTAIBHOM YaCThIO MPEIMETa.

4. http://c-books.narod.ru. BceBo3moskHas iuTepaTypa M0 XUMHUH.

5. http://1september.ru/. XXypHai s yunrteneid ¥ He TOJIbKO. BoJbIIOE KOJIHMYECTBO pabOT YUEHHUKOB, B TOM YHUCIIE M MCCIICA0BATEILCKOTO XapaKTepa.

6. http://schoolbase.ru/articles/items/ximiya. Bcepoccuiickuii IIKOIbHBIN TOPTA CO CChUIKAMU Ha 00pa30BaTEIIbHBIC CANTBI TI0 XUMHUU.

7. www.periodictable.ru. CoopHuk crareii 0 XHMHUECKUX DJIEMEHTAX, WILTIOCTPUPOBAHHBIN SKCIICPUMEHTOM.

Iepeuens 3nekmponnvix oopazosamenvrvix niamgopm, pexomenoosannvix Munucmepcmeom npoceewgenusn Poccuiickoii @edepayuu
Poccwuiickas anekTpoHHas Ko http://resh.edu.ru/
Yun.py  https://uchi.ru/
Oumnnaitn nikosia @okchopa https://foxford.ru/
MoOuIIbHOE AIIEKTPOHHOE 00pa3oBaHKe https://mob-edu.ru/

el N =

Oébpaszosamenvnasn ungpacmpykmypa

Coznanne nentpa «Touka poctay mpenosiaraeT pa3BuTHe oOpa3oBaTENbHON MH(PPACTPYKTYPHI 00I1I€00pa30BaTEIbHOM OpraHU3alMHi, B TOM YHCIIC
OCHaIIeHue 001eo0pa3oBaTeIbHON OPraHU3aIH :

v o0opynoBaHUEM, CpeACTBaMU OOYUYCHHS M BOCTTUTAHUS TSI H3ydeHUS (B TOM YHCIIE SKCTIEPUMEHTAIBLHOTO) MPEIMETOB, KYpPCOB, TUCITUTIIINH (MO Ty 1ei )
€CTECTBEHHO-HAYYHOW HAIPABICHHOCTH TPH peaTU3allii OCHOBHBIX 00IIe00pa30BaTeIbHBIX MPOTPAMM U JIO TIOJTHUTEIBHBIX 001e00pa30BaTeIbHBIX
porpamMm, B TOM YHCIIC JJIsl pACIIUPEHUS COACPIKaHUs YIeOHOTO IpeMeTa « XUMHU,
v 000pyJI0BaHUEM, CPEICTBAMU OOYUYCHHUSI M BOCITUTAHUS JIJISl pEalTU3alliK IIPOTPaMM JIOTIOJTHUTEIBHOTO 00pa30BaHUs €CTECTBEHHO -HAYYHON
HaIPaBJICHHOCTH

v KOMIILIOTEPHBIM M MHBIM 000PYI0BAHUEM;

OcHanieHre IKOJIBHOTO KaOWHETa XUMHH COBPEMEHHBIMU MTPUOOpaMU U 000PYIOBAaHHEM ITO3BOJIUT KAYeCTBEHHO M3MEHUTH MPOIIECC OOYUCHHS XUM HH.
KonnyecTBeHHBIE 3KCIIEPUMEHTHI MO3BOJIAT IMOJYYaTh JOCTOBEPHYIO HMH(GOPMAIMIO O MPOTEKAHWH TEX WJIM HMHBIX XHMHYECKHX IPOIECCaX, O CBOMCTBaX
BeniecTB. Ha OCHOBE MOJyUeHHBIX SKCIEPUMEHTAIBHBIX JAHHBIX 00y4aeMbIe CMOTYT CaMOCTOSITEIIBHO JIENaTh BBIBOJBI, 0000IIaTh Pe3yJIbTaThl, BBISBISATH
3aKOHOMEPHOCTH, YTO OJIHO3HAYHO OY/ET ClIoCOOCTBOBATH MOBBIIICHUIO MOTUBAIIUK O0YyUEHHSI IIKOJILHUKOB. Vcrob30BaHne COBPEMEHHOTO 000PYA0BaHMs Ha
yYPOKax XMMHUU MO3BOJIMT Pa3BUBaTh Y 00YUYAIOIIMXCS €CTECTBEHHO-HAYYHYI0, MATEMaTHUECKYIO, HHPOPMAIIMOHHYIO TPAaMOTHOCTh, (JOPMHPOBATH KPUTUIECKOE
U KPEaTUBHOE MBIIUICHUE, COBEPIICHCTBOBATh HABBIKU €CTECTBCHHO-HAYYHOW HANPABJICHHOCTH, a TAKXKE MPAKTHYECKOW OTPAOOTKH Yy4eOHOTO MaTepuaia Imo
y4eOHOMY MPEAMETY « XUMUSD».

[Hudposas nabopatopusi MOJTHOCTHIO MEHSIET METOJIUKY U COJIEpP:KaHHE IKCIIEPUMEHTATbHOW JESITETbHOCTA U PEIlaeT BhIIICEPEUUCICHHBIE TPOOIEMBI.
HIupokuii CHeKTp MAaTYUKOB IMO3BOJSET YYalTUMCS 3HAKOMUTHCA C TMapamMeTpaMd XHMHYECKOTO SKCIIEPUMEHTa HE TOJBKO Ha KAaueCTBEHHOM, HO M Ha
KOJIM4eCTBEHHOM YpoBHe. LludpoBas nmabopaTtopusi MO3BOJISET BECTH UIMTEIBHBIA SKCIEPHUMEHT Jake B OTCYTCTBHE JKCIEPUMEHTATOpa, a 4YacToTa HX
M3MEpEeHUH HeMoJBIaCTHA YETIOBEUECKOMY BOCIPHUATHIO.


http://www.hij.ru/
http://chemistry-chemists.com/index.html
http://c-books.narod.ru/
http://1september.ru/
http://schoolbase.ru/articles/items/ximiya
http://www.periodictable.ru/
http://resh.edu.ru/
https://uchi.ru/
https://foxford.ru/
https://mob-edu.ru/

Hcnonvzosanue yughposvix nadopamopuii

M3YUCHHUC €TI0 CBOMCTB

«B3anMoelicTBUE alleTHiieHa ¢
[pACTBOpPOM TIepMaHTaHaTa
KaJIUsD)

Ne Tema Coaep:xanue IleneBast yCTaHOBKA ypOKa KoJ1-BO IlnanupyeMsle pe3yabTaThl Hcnosb3oBanne
n/u 4acoB 000py10BaHUS
1. Meroabl HAy4YHOI0 MO3HAHUSA
1 XuMuyeckoe JIabopaTopHBIil OMBIT 3HaTh METObl HAYYHOI'O 1 YMmerb ¢dopmynupoBate | JlabopaTopHbIE — BeECHI,
MO3HAHUE U €ro «OKcrepuMeHTaIbHAs MO3HAHUSL. TUIIOTE3y, pa3padaThiBaTh IUIAH | HArpeBaTeIbHAs IUTUTKA
METO/BI. IPOBEPKA TUIIOTESBI. IToHumaTh B3aMMOCBSI3b METOJIOB eé 3KCIIEPUMEHTAJIBHON
OKCTIEPUMEHT — OmpeneneHne coaepKanms Hay4YHOr'O NTO3HAHUSL. MIPOBEPKH.
BEIYUIUNA METO KapOOHaTa KaJIbIUs B YMers paznuyaTh TEOPETUUECKUE Ymerb HWHTEPIPETUPOBATH
HAy4YHOTI'O ITO3HAHUS Pa3IUYHBIX 00BEKTAX» Y SKCIIEPUMEHTAJIbHbIE METO/IbI pe3yabTaThl
OKpY’Kalollero Mupa HCCIEIOBaHUS 3KCIEPUMEHTAIBHOIO
UCCIIeIOBaHus, (HOPMYIUPOBATH
BBIBOZIBI
2. KauectBeHHOE [IpakTnueckoe 3aHaTHE YMeTh paznudathb 1 YMeTh 3KCIIEpUMEHTAIBHO JaTtunk  Temmneparypsl
OIIpE/IEIIEHUE «Ompenenenre Ka9eCTBEHHOTO | TEOPETUUECKUE U JIOKa3bIBaTh 3JIEMEHTHBIM COCTaB | TEPMOMAPHBIH,
yriepoaa, BOAOpOAa U | cocTaBa OpraHHMYeCKOro 9KCIIEPUMEHTAIBHBIE METOIBI HCCIIEAYEMOTO BEIIECTBA HA CIIMPTOBKa
XJIOpa B OPTaHUYECKUX | BEIIECTBAY HCCIEI0BAHUSL. OCHOBAHUM KaYECTBEHHBIX
BEILECTBAX YMeTh peann30BbIBATH IIJIaH peaxknuit
JKCIIEPUMEHTAIBHOU MPOBEPKU
TUIIOTE3bl, UHTEPIIPETUPOBATH
pe3yJIbTaThl
JKCIIEPUMEHTAIBHOTO
HCCIIEIOBAHUS
Z. Oprannyeckasi XuMHA
3. IMonyuenue stuiacHa | JlaGopaTopHBINA OMBIT 3HaTh CBOMCTBA dTUJICHA. 1 YMeTh noiy4yaTh 3TUJIEH Hatuuk pH, cnuproBka
u  m3ydeHme  ero | «BzammopeilicTBue sTmiieHa ¢ | BBIABIATH yueOHYIO IpoOIIEMY, JleruapaTanuei aTaHona,
CBONCTB pacTBOpOM IIEpMaHTaHaTa MpeaaraTh €€ BO3MOXKHOE SKCIIEPUMEHTAIIBHO I0Ka3bIBATh
KaJusy 00BsSICHEHUE, TIPOBEPSITH MPUHAIIEKHOCTh STUJIEHA K
BBIIBUHYTOE NPEAIOI0KEHIE HENpenenbHbIM COEAUHEHHUSIM
SKCIEPUMEHTATIBHO
4. [lomyuenue anermieHa 1 |JIabopaTopHBIA OMBIT 3HaTh CBOMCTBA allCTHIIEHA 1 Jarunk pH

'YMeTh MmoirydaTh areTuieH
KapOUTHBIM CIIOCOOOM,
DKCIIEPUMEHTATILHO JIOKA3bIBATh
MPUHAIIKHOCTD alleTHIICHA K

HCPCACIIbHBIM COCANHCHUAM




Hccnenosanue
(hM3UYECKHX CBOMCTBA
CIIUPTOB

OneiT «CpaBHEHUE
TeMIepaTypbl KUIIEHHS
OJTHOATOMHBIX CITHPTOBY.

OmnbiT «CpaBHEHUE TEMIIEPATYP

KHUIICHUSA U30MEPOBY».

OnsiT «M3ydenue ucrnapeHus

OpPraHn4CCKuX BCIICCTB»

3HaTh QuNYeCKUe CBOWCTBA
IIPENENbHBIX OJHOATOMHBIX
CIIUPTOB.

YMeTh BBISBIATH U OOBSICHITH
3aBUCUMOCTb CBOWCTB CIIMPTOB OT
UX XUMHUYECKOTO CTPOEHUS

Hayuuthcs onpenensith
TEMIIEpaTyphl KATICHUS CIIUPTOB,
MPUHAUICKAIIUX K OTHOMY
TOMOJIOTHYECKOMY PSITY.
OOBSICHATH 3aBUCUMOCTD
TEMIIEpaTypbl KATICHUS CIIUPTOB OT
YHCJIa aTOMOB YTJIEpo/ia B
MOJIEKYJI€, OT CTPOCHUS
YTIEPOTHOTO CKENIeTa IS
HM30MEPOB.

OOBACHATEL U3MEHEHNE
TEMIIEpaTyphl IPH UCHIAPEHUU
cnupTa, 3pupa u KUIKOTO alKaHa

JlaTuuku TeMmeparypbl
(TepMOpE3UCTOPHBIN U
TEPMOIIAPHBIi ), OaHs
KOMOWHHPOBaHHAS
nabopatopHas

[TonydeHue anbIaeruion

JIabopaTopHBIii OIBIT

«TertoBoit 3¢ ekt peakuu

OKHCJICHHA 3TaHOJIa»

3HaTh CIOCOOBI MOTyYEHHS
AJbJIETHIOB

HayuuTtscs onpenensts TENI0BON
3(pheKT peaKIuu OKUCIIEHUS
9TaHOIIA KUCIOPOIOM BO3IyXa

[Tpubop anst okHUCIEHUS
CIUpTa Ha/l MEIHBIM
KaTaJIu3aTOPOM,
BBICOKOTEMIIEPATYPHBII
JTATYUK (TepMorapa)

XuMHYecKre CBOMCTBA
(henoma

JlaGopaTopHBIi OonbIT «BiusHue
HUTPOTPYII Ha KUCIOTHBIE

CBOICTBa (heHoma»

3HaTh XUMHUYECKHE CBOWCTBA
(dheHona. YMeTh cpaBHUBATh
KHCJIOTHBIC CBOWCTBA CITUPTOB,
(EHOIOB M UX TIPOM3BOIHBIX

HayuuThcst 9KCIIiepuMeHTaIbHO
CPaBHHMBATh KUCJIOTHBIC CBOHCTBA
BEIIIECTB U OOBICHATH
HaOII0gaeMbIe pa3THINS

Jlatuuk pH

®dusznyecKkrue CBOMCTBRA
KapOOHOBBIX KHUCIIOT

JlaGopaTOpHBIA OIBIT
«CpaBHeHHE TEMITEpaTyp
TUTABNICHUS YUC- U MPaHC-
H30MEPOBY.
JlaGopaTopHBIA OIBIT

«Ormpenenenne TeMIepaTypbl

IJIaBJICHUS] CTEApUHOBOM U
MMaJTbMATHHOBOM KHCIIOT»

3HaTh (U3UUECKHE CBOMCTBA
KapOOHOBEIX KUCIOT. OOBICHITH
3aBHCUMOCTb TeMIIEpaTyp
IJTaBIICHUST KApOOHOBBIX KUCIIOT
OT VX XUMHUYECKOTO CTPOCHUS

HayuuTscs axcriepuMeHTaIbHO
CPaBHHUBATH TEMIIEPATYPHI
TITaBIICHUS KapOOHOBBIX KUCIIOT U
OOBSICHITH HaOIIIO/JTaeMbIe
pazmuunst. OnpeneuTh
TEeMIIepaTyphl TUTABICHUS
CTE€apHHOBOM U MaJIbMUTHHOBOM
KHCJIOT; YCTAaHOBUTB, MOXKHO JIH
WCIIOJIH30BATh JTAHHBIHN ITOKA3aTeNb
(TeMriepaTypy IUIaBICHUS) IS
UACHTU(DUKAINN ITUX KHCIIOT

JlaTuuk TemmnepaTyphl
(TepMOpE3UCTOPHBIH




Xumuueckue cBoiictBa  [JlabopaTopHBIi OMBIT 3HATh XUMUYECKHE CBOMCTBA HHTepnpeTupoBaTh pe3yybTaThl Jlatuuk  pH,  marumk
KapOOHOBBIX KHCIIOT «Ormpenenexnue KapOOHOBBIX KUCTOT. OOBACHATH n3Mmepenuit pH u SJIEKTPOIPOBOIHOCTH
PIEeKTpOIpoBOAHOCTH U pH 3aBUCHMOCTb KHCIIOTHBIX CBOMCTB 3J1EKTPOIIPOBOAHOCTH PacTBOPOB,
[pacTBopa YKCYCHOM KHCIOTBD. |[KapOOHOBBIX KHCIIOT OT UX enaTh BBIBOABI O CHIIE
JIabopaTOpHBIil OMBIT XUMHYECKOTO CTPOSHHUS HCCIIEYEMBIX 3JIEKTPOJIUTOB, B
«3y4ueHre cuiIbl YaCTHOCTHU O CHJIE KapOOHOBBIX
OJJHOOCHOBHBIX KapOOHOBBIX KHUCJIOT
KHCIIOT»
10.  |Orpensubie JTaGopaTOpHBIH OIBIT 3HATH CBOMCTBA OTAENLHBIX N3meputh pH BbIIaHHBIX Hatank pH
[IpENCTaBUTENN «Pacro3znaBanue pacTBOpOB npecTaBuTeNeil KapOOHOBBIX [PacTBOPOB OPTaHUYECKUX KUCIIOT,
KapOOHOBBIX KHCIIOT OpPTaHUYECKUX KHUCIOT» KuCII0T. OOBSICHSTH 3aBHCUMOCTD Ha OCHOBAHHH MOJTYYEHHBIX
X CBOICTB OT XUMHUYECKOTO PE3YJIbTATOB HIEHTU(UIIUPOBATH
CTpOEHUs OEH30lHYI0, CATUIINUIIOBYIO U
[ABEIEBYO KHCIIOTHI
11.  |CgoiicTBa cnoxHBIX JlabopaTOpHBIii OIBIT 3HATH CBOWCTBA CIIOKHBIX A(PUPOB. [Iony4uuTh 3KCIIEpPUMEHTAIIBHBIE JaTunk pH
pdupoB «Illemounoit ruaponus 3tuna-  |(OOBSCHATH HANIPaBICHHOCTH naHHbIe 0 3aBucumoctu pH
LeTaTa» [peaKuii THAPOITU3a CIOKHBIX pacTBOpa IIENOYN OT BPEMEHH B
5(hHUPOB B KUCJION U HICTOYHOM MPOIIECCE TUAPOIIN3A CIOAKHOTO
cpemax bdhupa. OObSICHUTH MOTyYECHHBIC
12, |CpoiicTBa npenensubX  |JTaGOPAaTOPHEI OMBIT 3HATH CBOMCTBA MPEACTHHBIX 113y4uTh OCHOBHBIE CBOWCTBA Jatank pH
AMIHOB «CpaBHEHUE OCHOBHBIX CBOWCTB [aMHUHOB. Y METh CpaBHHBAThH MpenenbHbIX AMUHOB. Y METh
aMMHaKa 1 METUIaMUHA CBOIICTBa aMHHOB CO CBOMCTBAMHU OOBSICHITH PE3yIBTATHl U3MEPEHUS
aMMHaKa pH pacTBOpOB amMmMuaka u
MpenenbHbIX AMUHOB
13. |Cgoiictra JIaGopaTopHBIil ONBIT 3HATH CBOWCTBA apOMATHYECKHIX 113y4uTh OCHOBHBIE CBOWCTBA JlaTunk pH

APOMATHYCCKNX aMHHOB

«I3ydeHnEe OCHOBHBIX CBOMCTB
AHITIHAY

AMUHOB. Y METh CPaBHUBATD
CBOMCTBA apOMaTUYECKUX U
MIpeebHBIX aMUHOB CO
CBOIICTBaMU aMMHUaKa

AQHWINHA. Y METh OOBSACHATH
pe3yabpTaThl n3MepeHus pH
PAcTBOPOB COJIEH aMMOHUS,
MPEeNbHBIX U ApOMAaTHIECKAX
aMUHOB




14.

CBOIMCTBa aMUHOKHUCIIOT

JlabopaTopHBIil OMBIT 3HATh CBOWCTBa aMUHOKHCIIOT. OkcnepuMeHTanbHO onpenenuts pH|datuuk  pH,  matuumg
«Ormpenenenue cpenbl 'YMeTh 00BSCHATH 3aBUCUMOCTh PAcTBOPOB aMUHOKHUCJIOT. PIEKTPOIMPOBOAHOCTH
PacTBOPOB aMHUHOKHCIIOT. CBOICTB aMHUHOKHUCJIOT OT UX WccnenoBath B3auMOICHCTBUE a-
JlaGopaTopHBI OIBIT CTpPOCHUS AMHUHOKHUCJIOT C COSUHECHUSIMU
«Kucnorneie cBOMCTBA MenH 1 iuHKa. Ha ocnoBanuu
AMUHOKHCIIOT) MOJIYYEHHBIX IKCIIEPUMEHTATBHBIX
TAHHBIX YCTAHOBHUTH 3aBUCUMOCTH
KUCJIOTHO-OCHOBHBIX CBOMCTB
AMHHOKHCJIOT OT UX XHMHYECKOT'0
CTpOCHUS
15, Mccnenopanue croiicts  JTaGopaTopHBIif OMIBIT 3HATH COCTaB, CTPOEHHE U Hay4nuTtbcs 9KCIEpUMEHTAIBHO [laTunk ~ TemmepaTypsbl
[acTMacc «Orpenenenue TeMeparyp CBOICTBA CHHTETHYECKHUX OTIPEJIENIATh KOTUYIECTBEHHBIC (TepMomapHbIit)
pa3MsITYEHUS MTOIMMEPOB) MOJINMEPOB XapaKTEPUCTUKU TIOJTUMEPOB,
XapaKTePUIYIOMIHNX UX
SKCIJTyaTalliOHHBIE CBOMCTBA, B
JaCTHOCTH TEMIIEPATYPHI
pa3sMATUYCHUS
3. O0maa xumusa
16.  Basucumocts CKOpPOCTH |[JKCIIEPHIMEHTAIBHOE 3HATh 3aBHCUMOCTb CKOPOCTH 'YMETh [TOJIy4aTh KHHETUYECKHE MarHuTHasi MelagKa
[pEaKkuK OT OIIpEEIICHUE MOPSIKOB[PEAKLIMN OT KOHLIEHTpaLuu TaHHbIE U UHTEPIPETUPOBATH UX
KOHLIEHTpaLu CKOPOCTH XUMHUYECKON PEAKLUHU [pEarupyolnX BEIIECTB U1 ONIpEEICHUS MTOPSIKOB
pearupyroux BELECTB CKOPOCTH peaKuu
17, BaBrcHMOCTB CKOPOCTH [DKCIIEPHMEHTAIBHOE 3HATh 3aBHCUMOCTH CKOPOCTH 'YMETh [OJIy4aTh KHHETUYECKHE ‘TepMope3ncTOpHBIIA
pEaKLHUH OT OIIpeneNeHre TEMITIEPATYPHOTO  [peaKIMH OT TeMIIEpaTyphl. Y MeTh TAHHbIE U UHTEPIPETUPOBATh UX  |IATYUK TEMIIEPATYPBHIL,
TeMIepaTypsl Ko puImenTa CKopocTr [IPUMEHSTH SMITHPHIECKOE s pacuéra koddduimenta BanT- |MarHuTHas Memanika,
peaknnu (kodddummenta Baat- [npasmino Baat-I'ohda u T'odda u sHEPTHN AKTHBAITIH OaHs KOMOMHUPOBAaHHAS
"ot da) u sHEprUM akTHBAMK  [ypaBHEHUE AppeHuyca s maGopaTopHas
OINpENENEHUS CKOPOCTH
XHMHUYECKON peakiuu Mpu
pa3IMYHON TeMIepaType
18. PactBopenue kax/JIabopaTopHBIi OnbIT 3HaTh, KAKHE IIPOLECCHI 'YMETh SKCIIEpUMEHTAIBHO ‘TepMope3ncTOpHBII

(bU3NKO-XUMUYECKHUI
porecc

«TermoBoit YpdexT
[PACTBOPEHUS BEIIECTB B BOJIE)»

HPOTEKAIOT IIPH PACTBOPEHUH
BEIIECTB.

YMeTh OOBSICHSTD TEIIOBBIE
b dexTri, cormpoBokIatoIye
pacTBOpEHNE BELIECTB

OIPENENHTh TeIoBOH (et
PACTBOPEHUS] HEOPTaHUIECKUX
BEIIIECTB: CEPHOM KUCIIOTHI,
THPOKCH]IA HATPHUS M HUTpATa
AMMOHUS

TaTYMK TEMIEepaTyphl




19. PacTBOpBHI, JlaGopaTOpHBIi OIBIT 'YMETh UCIIONB30BAThH NTOHATHE 'YMETh DKCIIEPUMEHTATBHO TepMope3ncTopHBIi
[PacTBOPUMOCTh «3yueHre 3aBUCUMOCTH «pacTBOPUMOCTEY IS OMPEENATh 3aBUCUMOCTh TaTYMK TEMIEPaTypHI,
[PacCTBOPUMOCTH BEIIECTBA OT OTIPEJICNICHUS HACHIIIICHHBIX U PACTBOPUMOCTH HEOPTAHUYECKUX  [JIEKTPOILIUTKA U3
TeMIIepaTypbD) HEHACBIIIEHHBIX PACTBOPOB. BEIIECTB OT TEMIIEPATyPhI KOMILIEKTa
YMeTh OOBSICHATD BIHSIHUE KOMOMHHPOBAHHOMN
pa3Iu4HbIX (haKTOPOB Ha nabopaTopHOl OaHH
PacTBOPUMOCTH BEIIECTB
20. DoTOoKOIOpUME- JKCIIEPUMEHTAIBEHOE [ToBTOPUTH U O0OOIINUTE 3HAHUS O 'YMETh onpenensaTh KOHIEHTpaurio |[{aTyuku onTudeckou
TPUYIECKOE OMPEICTICHIE [OTPECIEHE KOHIICHTPAITUN pacTBOpax, Crioco0ax BhIPaXKEHHUS OKpPAIIEHHBIX HOHOB rmmotHocTH 525 HM 1 470
KOHIIEHTpaIH MOHOB MENIU B BBITAHHOM WX COCTaBa, MOJIIPHOM (hOTOKOJIOPUMETPUIECKUM METOJIOM [HM, CIIEKTPO(GOTOMETP,
[PacTBOPEHHOTO [pacTBope KOHI[EHTPAIIH PaCTBOPEHHOTO BeChl J1a00paTOpHbIE,
BEIECTBA BEIIECTBA Oroperka,
aBTOMAaTHYECKas
MHUKPOITHUTICTKA
repeMeHHoro o0bréma Ha
100 — 1000mKx
21. Kpucramioruzapa JlabopaTOpHBIi OIBIT 3HATH CBOWCTBA Hayuutscs onpenensats TeoBod  |TepMope3sucTOpHBIN
ThI «Orpenenenne TernaoBoro KPUCTAJUIOTUAPATOB, OCOOCHHOCTH b ekt peakuu 00pa3oBaHUsS TaTYMK TEMIEPATyphbl,
b dexra oOpa3oBaHUs UX 00pa3oBaHUs KpHCTaJUIOTHIPATOB M3 OC3BOMHBIX |[MAarHWTHAs MeEIIalKa,
KpUCTaJUIOMAPATOB U3 coneit mabopaTOpHBIE BECHI
0E3BOTHBIX CONEH»
22. [Iporecc JIabopaTopHBIit OBIT 'YMeTh 00BSICHATD OmnpenenuTs U3MEHEHHE JlaTank
PIIEKTPOIUTHYECKON «3aBUCUMOCTh (hM3UKOXIMITYECKIE OCHOBEI PIEKTPONPOBOAHOCTH MIPU 2JIEKTPOIPOBOAHOCTH
I CCOLMALINN 3JIEKTPOIPOBOJHOCTH PACTBOPA [IPOLIECCOB, MPOTEKAOIIMNX MTPU pacTBOpPEHUH Ta3000pa3HOTr0
OT PaCTBOPUTENISY TUCCOLIMAIUY 3JIEKTPOIUTOB XJIOPOBOAOPO/IA B PA3IMUHBIX
[PaCTBOPUTENSIX, HHTEPIIPETUPOBATH
[OJIYYEHHBIE PE3YIbTATHI
23.  |Crenenb JlaGopaTopHbIid onbIT «CHITbHEIC [Pa3BUTH MpeACTaBICHUS O Ha ocHoBaHuu JlaTunk
PIEKTPOIUTHUECKON 1 ci1a0bIe IEKTPOIUTHDY CTEIEHU AJIEKTPOJIUTUYECKON PKCIIEPUMEHTAIBHOIO U3MEPEHUSL  [3JIEKTPOIIPOBOJHOCTH

mrcconnanyy. CHUITbHBIE
1 CTa0bIe AIIEKTPOIUTHI

muccoruanyu. II0BTopuTh u
0000IINTE 3HAHUSA O CUIBHBIX U
CJ1a0bIX DIIEKTPOIUTAX

AIIEKTPOITPOBOHOCTH PACTBOPOB
OIPENENHTD, SBISIOTCS TN
BEIJIAHHBIC BEIIECTBA CHIIbHBIMH
WiIH C1a0bIMH AJIEKTPOIUTAMU




24,

oHHOE TpoU3BEIEHUE
BOJIbl. Bonoponnblii
rokasarenp pactBopa pH

JlaGopaTOpHBIi OIBIT
«3aBUCHMOCTb KOHIICHTpAIIUI
MOHOB BOJIOPOZIA OT CTEIICHU
[pa30aBJICHUS CHIIBHOTO U
CI1a00r0 AIIEKTPOIUTA»

3HATH MOHATHE KHOHHOE
MIPOU3BEICHNE BOABIY. Y METh
OOBSCHATH BIUSHUAE Pa3THYHBIX
(hakTOPOB Ha BOJOPOIHBIH
HOKa3aTellb pacTBOpa

'YMeTh CpaBHUBATh U OOBSCHSITH
3aBrcuMOCTb pH pacTBOpa ot
KOHIICHTpAIIMH CJTa00W U CHIIbHOMN
KHCIIOT

laTunk pH

25. KongykToMeTpudeckoe |[IKCIepUMEHTAIBHOE [ToBTOPUTH U 00OOIINUTE 3HAHUS 'YMmers onpenensate konuenTpauuto |Jatuuk pH, natuuk
1 OTEHIIMOMETPUUECKOE|ONPEAeTCeHNE KOHIICHTPAITUN 00 3JIEKTPOJIUTAX, C1a0bIX KUCJIOT B OKPAIICHHBIX PIIEKTPOIPOBOAHOCTH,
TUTPOBAHUC MOHOB MEJIM B BbIIAHHOM SHCKTpOHHTquCKOﬁ pacTBOpax METOAaMH MariiuTHas MeliaJika,
[pactBope TUCCOLMATTIY, PEAKITUSIX HOHHOTO KOHIYKTOMETPUIECKOTO U Oroperka,
oOMeHa, BOAOPOIHOM ITOKa3aTerne MOTEHITNOMETPUIECKOTO aBTOMAaTHYECKas
TUTPOBAHUA MHKPOITUIICTKA
rnepeMeHHoro o0bréma Ha
100—
1000mxkn
26. Koumykromerpudeckuii |Jlabopatopusiit ombIT «IIpsimoe |[IoBTOpUTE 1 0000ITUTE 3HAHMS O [[pruMEHUTH METOJ TPSAMOM JlaTunk
MCTO/I OITPCACIICHUA KOHAYKTOMETPHUICCKOC Q)HSI/IKO-XI/IMI/IT-IGCKI/IX OCHOBAax KOHIAYKTOMETPUU IJIA OIIPEACIICHUSA |9JICKTPOIIPOBOJIHOCTHU
KOHITEHTPAIIMH BEIIECTBA|ONPEACTICHNE KOHIICHTPAITUH MIPOIIECCOB, TTPOTEKAOIINX TIPH KOHITCHTPAIH XJIOPUIa HATPHUS B
COJIM B PACTBOPE» TUCCOLIMAITUY DJIEKTPOJIUTOB BOZHOM PacTBOpE
27, |Komnoumuble pactBopbl [JlaGopaTOpHBINA OIBIT 3HATH OHATHE «KOJIJIOUTHBIE ccnenoBath onTUdecKue cBoicTBa |1 ypouaumerp (maTauk
«OrnTrdeckne CBOHCTBA pacTBOpEI». 3HATH CBOMCTBA KOJUIOMJIHBIX PACTBOPOB. Y METh ONTHYECKONH MYTHOCTH)
KOJUIOUJHBIX PACTBOPOB) KOJUIOMJHBIX PACTBOPOB. ¥ METh O0O0BSICHITH HaOIIOIaeMOe
TeopeTuueckoe BBEICHUE CpaBHUBATb CBOMCTBA CBETOpaccenBaHue, 3pdexrt
KOJUIOUIHBIX U UCTUHHBIX ®Dapanes—Tunnans
[PacTBOPOB, KOJJIOUTHBIX
PacTBOPOB U TPYOOAMCIIEPCHBIX
CUCTEM
28. Koarymnsius. JlaGopaTOPHBIHA OIBIT 3HATh MOHATHE KKOATYIISAIHS. W3yunth koarynupyroree neiictsre|TypOumumerp (maTank
Koarynupyroiiee «Koarynupytoliee neicTpue [IoBTOpHUTH M 0OOOIINTE 3HAHUS O Pa3IMYHBIX HOHOB Ha THAPO30JIb ONITHYECKOH MYTHOCTH),

IEIICTBUE 3JIEKTPOJIUTOB

[Pa3JIMIHBIX HOHOB»

CIIEPCHBIX CHUCTEMAX,
KOJUTOMIHBIX PacTBOpax, UX
arperaTUBHOM yCTOMYUBOCTH

ruapokcua xemnesa (1)

DIICKTPUYECKAs TUTUTKA
(W13 KOMIIEKTa
mabopaTopHOi OaHM),
OropeTKu




29.

OKUCIUTEIBLHO-
BOCCTAHOBUTEILHLIE
peakuuu

JlaGopaTOpHBIi OIBIT
«3menenue pH B xone
OKHCIIUTEIBHO-
BOCCTAHOBHUTEIBHBIX PEAKIIHID)

[ToBTOPUTH U 00OOIINUTEL 3HAHUS
00 OKHCITUTEIBHO-
BOCCTAHOBHTEIBHBIX PEAKIUAX,
BOKHCUIITMX OKUCIUTENSAX U
BOCCTAHOBMTENAX. Y METh
MpeCKa3bIBaTh COCTAB
MPOAYKTOB OKUCIUTEIBHO-
BOCCTAHOBMTEJIBHBIX pPEaKLIUN

Ha ocHoBaHMM aHaNMM3a U3MEHEHUS
pH ycTaHOBUTH HapaBIEHHOCTh
MPOTEKAHUS N3y4aeMbIX
OKHCIIUTEIILHO-BOCCTAHOBUTEIBHBIX
[IPOLIECCOB

laTunk pH

30.  [Xumuueckue HCTOUHUKH Jlaboparopublii onbIT «Paboraj3HaTh IPUHIIUTIBI pAOOTHI W3yunth niporiecc paboTh JlaTunk HanpspKEHuUs,
TOKa. AKKyMYJISITOPBI  [CBHHIIOBOTO aKKyMYJISITOPay XUMHAYECKUX UCTOYHHKOB TOKA. CBHUHIIOBOTO aKKyMYJISITOPA, MCTOYHUK TTUTAHUS
'YMeTh 00BSCHSTH MTPOIIECCHI, MMOHUMATh, KAKUE PEaKIIIH mabopaTopHbIi
MpOTEKAIOIINE TIPH 3apAIKE U MPOTEKAIOT MPH €T0 3apsAaKe U
pa3psaKe aKKyMyJIsiTOPOB pazpsijike
4. Heoprannueckass XuMus
31. ["anoreHoBOAOPOBL. JlabopaTOpHBIii OIBIT [loBTOpPHUTH 1 00OOIINTE 3HAHUS O IIpoBecTn KOHIYyKTOMETpHUUecKre |JlaTumk
Conu «CpaBHUTENFHOE OTPEACTICHNE [FaJIOTEHOBOIOPOIAX, O COJISIX M3MEpEHHUs U Ha OCHOBaHUH DIIEKTPOITPOBOIHOCTH,
aJOr€HOBOAOPOJHBIX  [paCTBOPUMOCTH TaJIOT€HUJIOB  [FAJIOT€HOBOIOPOAHBIX KUCIOT MOTyYEHHBIX TAaHHBIX CPABHUTH MarHUTHAs MeIanKa
KHUCJIOT cepeOpa» PacTBOPUMOCTH XJIOpH/IA, OpoMHaa
U fioguaa cepebpa
32. Cepuast kuciora u e€JlabopaToOpHBIil OITBIT [ToBTOPHUTH M 0O0OIINTE 3HAHUS O ccnenoBath 0COOCHHOCTH JlaTawk
coJn «B3anmozeiicTBue THIPOKCHIA |CBOMCTBAX CEPHOM KUCIOTHI, €€ MPOTEKAHUS PEAKIIUK SJIEKTPOIPOBOIHOCTH,
Oapusi ¢ CEpHOM KHCIOTOM» COJISIX HeHTpanu3anuyd MEX/y pacTBOpaMHU [MATHATHAS MeIIaKa,
CEpHOI KHCIIOTHI U PACTBOPAMHU Oroperka
TUIPOKCHIA Oaprs
33. Keneso, ero cpoiictBa  |J[abopaTOpHBIii OMBIT [loBTOpHUTH M 0OOOIINTE 3HAHUS O lccinenoBath mpoiiecc JlaTuuk naBiaeHus,
«OKHCTIeHHE Kele3a BO CBOICTBax Kemnesa DIIEKTPOXIMHYECKOH KOPPO3IUH TATYHUK KHCIOpOAa
BIIAYKHOM BO3IyXe» bKele3a Ha BO3IyXe
5. Posib XMMHHM B KM3HHU Ye10BEKa
34. Ha ocHoBaHuM ananmsa JlaTunk pH

XUMHUSA B ITIOBCEIHEBHOM

PKU3HU. Morolue 1
YHCTSIINE CPENICTBA

JlabopaTopHBIii OIBIT
«VccnenoBanue pacTBOPOB

X035 HCTBEHHOT'O U TyaJeTHOTO
MBbLIa, CHHTETHYECKHX MOIOIINX
CPEICTB

[loBTOPHUTH 1 00OOIINTE 3HAHUS O
CBOMCTBAxX MOBEPXHOCTHO-
akTuBHBIX BemiecTs ([IAB). Ymers
O0OBSICHSITH MOIOIIICE NEHCTBUE
IIAB

pe3ynbTaToB u3mMepenus pH
PAcTBOPOB PA3TUYHBIX MOIOLMX
CPEACTB clienaTh BEIBOJ 00 X
SKCIUTyaTallMOHHBIX CBOMCTBAX




KanenpapHo-temaTnueckoe nJIaHMPOBaHHeE

TemaTnyeckoe MmIaHUPOBAHUE Kypca OPraHUYECKOM XMMUM COCTAaBJICHO U3 pacuéra 3 B HeJelnto, T.e. kak Ha 102 B rog. TpeThsi KOJIOHKA COACPKUT MEepeUCHb
JEMOHCTpAIMH ¥ JEMOHCTPAIIMOHHBIX dKcriepuMeHToB (/1.), a Takke adopaTopHbix onbIToB (JL.).

Opranunyeckas xumus. 10 kiace

Tema ypoka

I/IsyqaeMble BOITPOCHI

‘ Buabl gesiTeIbHOCTH oﬁyqamumxca

134 TEMA 1. HAYAJIBHBIE NOHATHUS OPTAHUMYECKOW XUMHWHA

24 [Ipenmer Uro uzyuaer opranuyeckas xumusi. Kpatkuii ouepk pa3sutus | CpaBHUBAaTh OPraHUYECKUE U HEOPraHUYECKHUE BEIIECTBA U
OpraHUYecKOn opranuueckod xuMuu. CpaBHEHHUE HEOPraHWYECKUX U | apryMEHTUPOBATh OTHOCUTEIBHOCTb JIEJICHMSI XUMHH Ha
xumMuu. Oprannuecku | opraHuyeckux BemecTB. CHOCOOHOCTHIO aTOMOB YIJIEpoJa | OPraHUYECKYI0 U HEOPTaHHUYECKYIO.
€ BellecTBa COEIMHATHCSA B pa3jiMuHble MLenu. YTriaeBoaopoAbl W uX | OnNUChIBaTh OCHOBHBIE J3Tallbl  Pa3BUTUS  OPraHUYECKOM

npousBoiHble. [loHsATHE O 3aMecTHTENE. XUMHH.
J. Konnekuuss opraHuyeckux BelIeCcTB, MaTepuaysioB U | OOBSCHATH MHOrooOpasue OpraHM4ecKHX COEIMHEHUN
W3JIeUHM U3 HUX CIIOCOOHOCTBIO aTOMOB YIJIEpOAa COEAUHSTHCA B pazIUUHbIE
LEeMu.
XapakTepu30oBaTh MOHATHE «3aMECTUTEIb)

24 Teopus crpoeHus [Tonstne BanentHoctu. Padoter ®d. A. Kekyne. Ponp A. M. | Paznuyarh NOHATHS «BaJE€HTHOCTBY U «CTEMEHb OKUCICHUS.
OpraHUYECKUX BbyrnepoBa B co3maHUMM TEOPUU CTPOEHHS] OPraHUYECKUX | XapaKTepU30BaTh OCHOBHBIEC MPENNOCHUIKU CO3/IaHUS TEOPHUH
COEOUHEHUN coequHeHnii. E€ OCHOBHEIE ITOJIOKECHUS. CTPOEHHUS OPraHUYECKHUX COeqUHEHUN u poJib
A. M. bytneposa [IpuumHbl  MHOTOOOpa3mWsi  opraHWYecKux  coeauHeHui: | A. M. bytieposa B Heid.

o0pa3oBaHHE OJIMHAPHBIX, JBOMHBIX U TPONHBIX CBsA3el | DOpMyIHpPOBATH OCHOBHBIE MOJOXKEHHS TEOPUH XUMUYECKOTO
MEXy aToMaMH yriaepoja. M3omepus. CTPOEHMS U WILTIOCTPUPOBATh UX IPUMEPAMU.

DOMnupuveckasi, MOJEKyJsipHas W CTpyKTypHas ¢Gopmynsl | OOBSACHATh SBIIEHUE H30MEPUM U CBOMCTBA H30MEpPOB Ha
OPraHUYECKUX COECIUHEHMII. OCHOBE  HMX  XMMHMYECKOTO  CTPOEHHs.  3aluChIBaTh
J. lapoctepxkHeBble U 00bEMHBIE MOAETH (MOJEIH | IMIMPUYECKYIO, MOJEKYISIPHYI0O U CTPYKTYPHYIO (OPMYJIbI
Crroaptra—Dbpurnebda) sTaHosa U IUITHIOBOTO 3dupa, OyraHa | OpraHMuecKuX COeAUHEHUH.

1 n3o0yTaHa.

B3aunmopelicTBre HaTpus ¢ TAaHOJIOM; OTCYTCTBHUE

B3aMMO/ICHCTBUS C TUITHIOBBIM dPUPOM

lu Konnenmus Crpoenue atoma yriepojaa: S- M p-opOUTany, TUIBl UX | XapaKTepu30BaTh HOPMaJbHOE M BO30YXKAEHHOE COCTOSHHUS
rUOpUAU3aIIH rUOpUAN3AIIH. aTOMOB XMMHYECKHUX 3JIEMEHTOB Ha IIPUMEPE aToMa yriepoja.

aTOMHBIX OpOuTanen

OO6pa3oBaHNEe KOBAJICHTHBIX

DJNEeKTpOHHAss M 3JIEKTPOHHO-Tpaduyueckass (GopMylbl aroma
yriepoJa.

M. IlapocrepxHeBble 1 00BEMHBIE MOJIEIN METaHa, 3TUJICHA
U aneTwieHa. Mojenb OTTalKUBaHUs TMOPHUIIHBIX opOuTaneit
(meMoHCTpalMsi ¢ TOMOULIBIO  BO3IYIIHBIX  ILIAPOB).
JlemoHcTpaloHHas Tabnuuna  «Pa3nuuHele  THOpUIHBIE

OTpaxaTh 3TH COCTOSHMSL C TIOMOULIbIO 3JIEKTPOHHOH MU
ANIEKTPOHHO-Tpapuueckoit GopMyII.

OnwuceiBaTh 00pa3oBaHHEe o- U 7-CBA3eH B  MOJIEKYJax
OpPraHWYeCKHUX COEAMHEHHH ¢ OJMHApHBIMHU, ABOMHBIMH H
TPONHBIMU CBS3SIMHU.

VYcranaBiauBaTh — B3aUMOCBSI3b MEXJy  BaJCHTHBIMH
COCTOSIHUSIMU aTOMa YIJepoja M TeOMETpHeld MOJeKyll




COCTOSIHUSA aTOMa yrijicpoaa»

OPraHuYEeCKUX COCTMHECHUIN

14 Knaccudukarus Krnaccudukaruss mo 3JIeMEHTHOMY COCTaBy: yriaeBojaoponbl, | KnaccudummpoBaTts  opraHudeckue  COCAWMHEHUS IO
OpPraHUYECKUX rajioreH-, asoT- U KHUCIOPOJCOACpKAIINE OpPraHUYECKUE | pa3IMYHBIM OCHOBAHMSAM: IO 3JEMEHTHOMY COCTaBy, IO
COCTMHEHU I COCIMHECHUSI. CTPOCHHIO YIIEPOTHOTO CKeTleTa, 1o HaJUYHIO

Knaccupukamuss 1o  CTpOEHHIO  YIJIEPOJHOTO  CKesleTa: | (YHKIMOHAIBHBIX TPYIIL.

alMKIMYeCKue W 1uKiInueckue (kapOomumkianueckue u | KilaccuduuupoBaTh yriieBoJOpObl: MO KPATHOCTH CBSI3U U
TFeTEPOLUKINYECKHIE) OPTaHUUYECKHUE BEIIECTRA. M0 HAJIMYHUIO [IUKIIA.

Krnaccudukarus yrieBomopoaoB: mpeaenbHbie (aikanbl W | OnpenessiTh MPUHAIICKHOCTh OPraHMYECKOTO COSIMHCHHS K
[UKJIOATIKAHBI), HeTpeieNIbHbIC (aJIKEeHBI, QJIKWHBI, | TOMY WJIM HHOMY TUITY WA KJIaccCy.

aJIKa/IneHbl ), apEHBI.

Knaccudukanuss opraHM4ecKUX COCIUHEHUW M0 HAIUYHUIO

(YHKIIMOHATIBHBIX Tpynn (THAPOKCUIIbHAS, KapOOHWIIbHAS,

KapOOKCHUIIbHAsl, HUTPOrpymma, amuHorpynmna). CHoupThl.

Anbaeruepl. Kertonsl. Kapb6oHoBsie KHUCJIOTBI.

Hutpocoennnenusa. AMUHBIL.

. O6pa3ipl OpraHndecKuX COCTMHEHUN Pa3IMYHbIX KIacCOB.

Mogenu  OpraHWYeCKHMX COCIUHEHHA C  Pa3THYHBIMU

dbyHKIMOHATBEHBIMU  Tpynmamu. OOoOmaromas  Tadiuia

«OCHOBHBI€ KJIaCChl OPraHUYECKUX COETUHEHMIN

24 [TpunIUIIBEI [TonsiTue o xumuueckod HoMeHknIaType. Homenknarypa | CpaBHUBaATh pallMOHATIBHYIO HOMEHKJIATYpy U HOMEHKJIATypy
HOMEHKJIaTypPbI TpUBHAJIbHAS (MCTOpHYECKAs) U palliOHaIbHAS. IUPAC.

OpraHUYECKUX MexnyHapoaHas HOMEHKJIATypa OpraHudeckux coenuHeHuil | Ha3piBaTh oOpraHuyeckue COEOUHEHHS B COOTBETCTBUU C
COCTMHCHU I — IUPAC. [TpuHIUTIBI COCTaBJICHUS Ha3Banus | npunnunamMu [UPAC wu, HaoOopoTt, 3amuchiBaTh (OPMYIIBI
opranunyeckoro coeauHeHus: no Homeunknarype [lUPAC. OPraHWYEeCKUX COECIMHEHMI 110 X Ha3BAHUSIM.
J. Tabmuupl «Ha3BaHms  ankaHOB W aJIKWJIbHBIX
3amectutTeneit»,  «OCHOBHbIE  KJIACChl ~ OPraHUYECKUX
COEIMHEHUI

24 Knaccudukarus [Tonsite o cybctpare u pearenre. Knaccudukanus peakiuii | CpaBHUBaTh KJIACCU(UKALMIO pEaKIUid B OPraHUYECKOI

peakiuii B [0 CTPYKTYPHBIM M3MEHEHHUSM BELIECTBA: MPUCOEANHEHUS (B | U HEOPTAHUYECKON XUMHUH.

OpFaHHqCCKOﬁ XHUMHHU

TOM YHCJIE MTOJUMEPHU3ALNH, OTLIEIUICHUS (3IEMEHUPOBAHNUA),
3aMEIIECHUS U N30MEepU3aLIHL.

IlonssTvE O TrOMO- W reTEpOJIMTUYECKOM
KOBAJICHTHOM CBSI3H, AJIEKTpo(duiIax U HykIeoduax.
Knaccugukanus peaxiuii mo THUMY pEakIMOHHBIX YaCTHIL:
panuKanbHble, EeKTPO(QUIbHbBIE U HYKJICO(PHIbHBIE.
Knaccupukamuss  peakuuid 1m0 M3MEHEHUIO
OKHCJIEHHS: OKUCJIEHHS U BOCCTAHOBJICHMSI.

pas3pbIBax

CTEINEeHEN

OHpe,I[eJ'IHTB TUO U BHUJ XUMHUYECKOM peakiun € y4aCTUCM
OPraHn4CcCKuX BCUICCTB.

Ha6J'IIOI[aTB N OIIMChIBATDH ,[[eMOHCTpaI_II/IOHHHﬁ XHMHUYECKHMN
SKCIICPUMCHT




Knaccudukanuss peakiuii M0  YacTHBIM  NPU3HAKAM:
rajJOreHUPOBAaHUE  MACTAIONCHUPOBAHUE,  THIPUPOBAHHUE
U JIETUJIPUPOBAHHE, rupaTauuu u JIeruApaTaluu,

UAPOTajOreHUPOBAHUE U JETUPOTAIOTEHUPOBAHUE.
J. T'opeHue MeraHa wid MponaH-OyTaHOBOW CMeECH U3
ra3oBOM 3axurajku. B3pplB cMmecu MeTaHa C XJIOPOM.
Ob6ecnBeunBanue OpoMHOI BOJIBI ATUJICHOM.
Jlenonumepusanus nosmdTuieHa. I lonyuenue ITHJIEHA
JeruapaTanuen 3TaHoJa

I [IpakTnueckas KauecTBeHHBIN aHAIN3 OPraHUYECKUX COCTUHECHUI CoOmrofaTh mpaBuiia TEXHUKH O€30MAaCHOCTH MPH paboTe C
pabora 1 1ab0paTopHBIM 000py/I0BaHUEM, HarpeBaTelIbHbIMU
npudopaMu, XUMUIECKUMU PEaKTHBAMHU.
DKOHOMHO U KOJIOTUYECKU TPAMOTHO 00palaThCsl C HUMHU.
HccnenoBaTth CBOMCTBA OpraHudeckux BemiecTB. HaGmrogaTh
XUMUYECKHE  SBJICHWS U (UKCHUPOBATh  PE3YJIbTAThI
HaOJIFOIEHUH.
DopMyTHpPOBaTh BHIBOJIBI HA X OCHOBE
1a O06001eHne BrinosHeHue TecTOBBIX 3amaHuil. PelieHne 3a7ad Ha BBIBOJ | BBIMOMHATH TECTHI U yIPaKHEHHMS, PEIaTh 3a/1a4d 110 TEME.
U CHCTEMAaTH3alus ¢dbopmyn  opranuueckux coeauHeHuid. IlogrotoBka Kk | IIpoBoAMTH OIIEHKY COOCTBEHHBIX IOCTUKEHHH B YCBOCHHH
3HAHUM MO KOHTPOJIBHOU padoTe. TEMBI.
knaccudukanuuu HoMm | JI.  M3roroBrmenue wmoxenedt  MoJekyn mnpeactaButeneit | Koppekrtuposath CBOHU 3HAHUSA B COOTBETCTBUU
EHKJIaType Pa3JIMYHBIX KJIACCOB OPraHUYECKUX COETUHEHUI C IUIAaHUPYEMBIM PE3YJIbTATOM
OpPraHUYEeCKUX
COEIUHEHUN
lu KonTtponbnas pabora 1 no teme: «Knaccudukaius 1 HOMEHKIIATypa OPraHUYECKUX COeTMHEHUI
5S4 TEMA 2.IIPEJEJIBHBIE YTJIEBOJOPO/AbI
lu AJKaHBI: CTPOCHUE DNEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJbl | XapakTepu3oBaTh  JJEKTPOHHOE UM MPOCTPAHCTBEHHOE

MOJICKYII,
TOMOJIOTHYECKU I pAa,
U30MCepus

W HOMCHKJIATYypa

MeTaHa.
I'oMonoruueckuil psa alkaHOB U UX U30MEPHSL.
IIpocTpaHCTBEHHOE CTPOCHHE MOJIEKYJT aJIKAaHOB (B TOM YHCIIE
1 KOH(OpMeEpBHI).

HomeHnkmnaTypa ankaHoB.

L. IllapocTepxHEBbIE ~ MOJEIM  MOJIEKYJA  aJKaHOB JUIs
WUTIOCTpAIMK cBOOOIHOTO BpaiieHus Bokpyr cBsizu C—C,
a TakkKe 3acIOHEHHOM M 3aTOPMOXKEHHOW KOH(opMaruii
JTaHa.

JI. UzrotoBnenne napaMHUpPOBAHHOW OyMmaru, HUCHbITAHHUE

CTPOEHHUE MOJIEKYJI METaHA U €r0 TOMOJIOTOB.
OnuceIBaTh FOMOJIOTMYECKUHN PSIZ AIKAHOB.

Pa3znuyars romosiorn u n3omeps! ankaHoB. Ha3piBaTh ankaHbl
B COOTBETCTBUU C NpaBuiaMu HomeHknarypel [UPAC.
Pa3nuuats NIEPBUYHBIH, BTOPHUYHBIH, TPETUYHBIH,
YETBEPTUYHBIA aTOMBI YIiIepoa




e€ CBONCTB (OTHOILIEHUE K BOJIE U )KUPY)

14 CriocoObr  mosrydeHus | [IpoMbINICHHBIE CIIOCOOBI IMOJTYYEHHUSI AalKaHOB: KPEKUHT | XapaKTepu3oBaTh OCHOBHBIE MIPOMBIIIJICHHBIE u
AIKAHOB He(TENPOAYKTOB, peakUus aTKUIUPOBAHUS, TOJydeHHE | JTaOOpaTOPHBIC CIIOCOOBI MOyYSHUS AJIKAHOB.

CHHTETHYECKOTO OCH3MHA, HarpeBaHUE yriiepoa B atMochepe
BOJIOPO/JIA.
JlaGoparopHble CcHOCOOBI MOJYYEHHS AaJIKaHOB: PEAKIMs
Bropmia, nuponmscosieil kKapOOHOBBIX KHUCJIOT CO IIEI0YaMHU,
THIIPOJINA3 KapOuaa aTrOMIHHSL.
J. IlosyueHne meraHa W3 anerata HaTpus M THAPOKCHIA
HaTpus

24 CBoiicTBa aJIKaHOB U ®u3NYECKUE CBOKMCTBA aJTKAHOB. VYcranaBnuBaTh  3aBUCHMOCTb  MEXIY  KOJIMYECTBEHHBIM

WX TIPUMEHEHUE B3anMHOe BIMAHHE aTOMOB B OPraHMYECKHX MOJIEKYJIaX. | COCTABOM MOJIEKYJ aTKaHOB U UX (PU3UUYECKUMHU CBOMCTBAMH.

[TonoXuUTeNbHBI U OTPUIIATEHHBIN WHTYKTUBHBIE Y((HEKTHI. WNnmroctpupoBath nepexoa KOJIHMYECTBEHHBIX OTHOIIECHUN B
[IporHO3 pEakIMOHHOW CMOCOOHOCTH aJKaHOB. MeXaHW3M | KaueCTBEHHBIE HA OCHOBE TOMOJIOTHYECKOTO Psijia aIKaHOB.
peakuii paguKaabHOTO 3amenieHus. Peakiuu pagukanbHoro | OMUChIBaTh B3aMMHOE BJIMSHHE aTOMOB B MOJICKYJIax
3aMENIeHUs: TaJOTeHUPOBAaHWE W HUTpOBaHWE. Peakiuu | aTkaHOB M YCTAHABIMBATH B3aUMOCBSI3H MEX/ITY JICKTPOHHBIM
neruapupoBanus. Peaknuu okucienus. J[pyrue peakuwu ¢ | CTPOSHHUEM MOJIEKYJ aJIKaHOB U MHIYKITMOHHBIM 3(PPEeKTOM.
paspyuieHremM yriaepoaHoil menu. [IpuMeneHue ankaHoB Ha | XapakTepu30BaATh CBOOOTHO-PaTUKATBHBIN MEXaHHU3M
OCHOBE CBOMCTB. peaKkuii 3aMeIeHUSI.
. BuneodparmeHTsl W cIaiael, wWUIocTpupyomue | JlaBaTh TPOTHO3BI PEAKIIMOHHON CIIOCOOHOCTH alIKaHOB U
WHIYKIHOHHBIN 3 deKT, FE€MOJINTHYECKHI pa3phIB | MOATBEPKAATh MX XAPAKTEPUCTHUKONM XMUMHUYECKUX CBOMCTB
KOBaJICHTHOM CBSI3U, CBOOOJHO-pAJMKAIBHBI MEXaHU3M | aJIKaHOB.
peakuuii 3amemeHus. ['opeHue MmeTaHa, MpomaH-OyTaHOBOW | YCTaHAaBIMBATh  3aBHUCHUMOCTh ~ MEXKIY CBOMCTBAMH U
cmecu, mnapadpuHa B YCIOBHSX H30bITKA U HEIOCTAaTKa | MPUMEHEHUEM alIKaHOB.
kucinopoaa. B3peiB cmecu merana ¢ Bozayxom. OtHourenue | [IpoBoauTh, HabMOIATh U OMUCKHIBATD XUMUYECKUN
MeTaHa, MponaH-OyTaHOBOM cMecHu, OEH3MHAK OpOMHON BOJE | IKCIIEPUMEHT
u pactBopy KMnOa.
JI. OGHapyxeHue BOJAbBI, CaXH, YIJIEKUCIOro rasa B
MPOAYKTAX TOPEHUsI CBEUU

lu Huknoankansl l'omonoruueckuii psax M crpoeHue IMKIoakiaaHoB.  Mx | Xapakrepu3oBaTh rOMOJOTUYECKUM psAJl, CTPOCHUE, CBOKWCTBA

HOMEHKJIATYpa M U30MEpHSL.
Ilonsitue o mnpocTpaHcTBeHHOM wu3oMepun. Kondopmepst
LUKJIOr€KCaHa.

CrniocoObl MoJTydeHHUsl IUKJIOAJIKaHOB: pekTh(duKkanus HedTH,
KaTaJIMTHYECKOe JEeTUAPUPOBAHNE apeHoB,
BHYTpUMOJIEpYIIsipHast peakius Bropua.

Du3nuecKue 1 XUMHUECKHE CBOWCTBA IIMKIIOAKAHOB (peakIiu

U IIPUMCHCHUC NHUKIIOAJIKAHOB.

OnuceIBaTh CITOCOOBI MOJIYYCHUSA n
LIUKJI0AJIKAHOB HA OCHOBE CBOMCTB.
Ha6J'IIOI[aTB " OIIMCBIBATDH ,Z[eMOHCTpaI_II/IOHHBII\/’I SKCIICPUMCHT

MMPUMCHCHU A




MIPUCOETMHEHNS U 3aMEIIICHHUS ).

IIpuMeHeHre IUKII0AKaHOB.

J. IlIapocTepxHeBbIE MOAETH LUKJIOreKcaHa (KoH(opMaiuu
«Kpecjo» H «BaHHA»), JAUMETWILNUKIONponaHa (yuc-,
mpanc-u3oMepbl). OTHOIIEHHE IUKIOTEKCaHAa K BOJHBIM
pacTtBopam KMnO4 u Br,. Ta6numa «CtpoeHue
nukioankanoB. Kondopmarmm»

134 TEMA 3. HEIIPEJAEJIBHBIE YI'VIEBOAOPOAbI
I AJKEHBI: DeKTPOHHOE M MHPOCTPAHCTBEHHOE CTPOEHHE MOJEKynbl | KOHKpeTH3HpoBaTh SP>-THOpHAM3AIIIOOpOUTANEit JUTS
TOMOJIOTHUYECKHUM pALl, | STHIICHA. MOJIEKYJIbI 3THJICHA.
u3oMepus U I'omonoruueckuil psii U u30MepUst alIKeHOB (YyryiepoaHOro | XapaKTepu30BaTh TOMOJIOTUYECKUH s/l aJIKEHOB.
HOMEHKJIaTypa CKeJleTa, TeoOMeTpUYecKass WId  yuc-mpauc-uzomepus, | O600marey u yrayOnsaTh 3HaHHS 00 M30MEpUM Ha HpUMEpe
TIOJIOXKEHUS JIBOMHOM CBS3HM, MEXKiIaccoBas).HoMeHkmaTypa | m3o0MepHH aIkeHOB: CTPYKTYPHOU U MPOCTPAHCTBEHHOM.
AJIKEHOB. HaspiBaTh  ajkeHbl B  COOTBETCTBUM C  IpaBUJIAMH
. O6bEMHBIE MOJIENH YUC-, MPAHC-U30MEPOB AJTKEHOB HoMenknaTypsl [UPAC.
Pa3nuyare roMOJIOTH ¥ N30MEphI ATIKEHOB
lu CrniocoObl montyuenusi | [IpoMelnieHHbIE  CIIOCOOBI TMOJTYYEHHUsI AJIKEHOB: KPEKUHT | Pa3nuuaTe NpOMBINUIEHHBIE CHOCOOBI MOJIyYEHHUS ajJKEHOB:
AJIKEHOB QJIKAHOB, BXOJSIIHUX B COCTaB HEPTHU U MOMYTHOTO HEPTIHOTO | KPEKUHT aJTKAaHOB, BXOJSIIMUX B COCTaB HE(PTH U MOIYTHOTO
rasa, JerupupoBaHue NpeIeIbHbIX YIIEBOAOPOIOB. He(TSHOTO rasa, JeTUAPUPOBAHNE ATKAHOB.
JlaGopaTopHble CMOCOOBI TOJMy4YeHUs alKeHOB: peakmuu | [Ipemmarate mabopaTopHbIe CIIOCOOBI MOJTYyUYEeHUS KOHKPETHBIX
ANUMHUHHUPOBAHHUS (JIETaJOreHUPOBaHUE), JleruapaTanys | alKaHOB.
CIUPTOB U JIETAJION€HUPOBAHUE IUTAJOTE€HAIKAHOB, a Takke | PopMynupoBaTh NPABWIO 3ailieBa U 3alIMChIBATh YPABHEHMS
JETUIPOT IO eHUPOBAHNE raJOreHONPOU3BOIHBIX | PEAaKIUi B COOTBETCTBUU C HUM.
MpeAesbHbIX YIriieBoaopo1oB. [IpaBuno 3aiinesa. HabmronaTh 1 onuchIBaTh JEMOHCTPAIIMOHHBIN SKCIIEPUMEHT
J. IlonydyeHue sTuieHa W3 3TaHOJA M JOKA3aTeNbCTBO €ro
HEeMpeleNnbHOro CcTpoeHus (peakuuu ¢ OpOMHONW BOAOH
u pactBopomM KMnOy)
24 CaoiicTBa ®u3nuecKue CBOMCTBA AJTKEHOB. OnuceiBaTh B3aMMHOE BJIMSTHUE ATOMOB B MOJIEKYJIaX aJIKEHOB

IIPUMCHCHHUC aJIKCHOB

B3anMHOE BiIHMSHHME aTOMOB B OPraHUYECKUX MOJICKYJIaX.
Me3zomepHbIi 2 heKT.

[Iporuo3 peaknuOHHON CIIOCOOHOCTH alKeHOB. MexaHu3M
peaxiuit AMeKTpOPUILHOTO TPUCOETUHEHUS.

Peaknuu  NpUCOCNMHEHHMS  QJKCHOB:  TaJIOTCHUPOBAHHUE,
TUAPUPOBAHHUE, TUAPOTaJIOT€HUPOBAHHUE, ruApaTanus,
nomumepusauud.  IIpaBuno  MapkoBHukoBa.  Peakuuu

okucnenus aakeHoB KMnOs (peakuust Barnepa) B BogHOH U
CEPHOKHUCIION CpeJie.

1 ME30MEpHBIH 3P PEKT.

[IporHo3upoBaTh pPEaKIMOHHYH CIHOCOOHOCTh AaJKCHOB Ha
OCHOBE JICKTPOHHOTO CTPOCHUS UX MOJICKYIL.
XapakTepru30BaTh MEXaHU3M PEAKIIH

ANEKTPOPUILHOTO IPUCOEAUHEHUS

(rajoreHupoBaHUE, THAPUPOBAHNE, THUAPOTATOTEHUPOBAHUE,
TUApaTaIys) U Peakiiy MOJIUMepHU3aIii.

CpaBHuBath mpaBuia MapKoBHHKOBA U 3aiflieBa.
YcTaHaBnuBaTh 3aBUCHMOCTh MEXK]y CBOWCTBAMHU AJIKEHOB U




[IpumeHeHNEe aJKeHOB Ha OCHOBE CBOMCTB.

JA. BugeopparmeHntsl W chaidgsl M0 TEME  ypoKa.
OOecrBeunBaHue STHICHOM OpPOMHON BOABI W pacTBOpa
repMaHraHara Kauus. ['opeHume sTwiieHa. Bzammonenicrsue
AJIKAHOB Y aJIKCHOBC KOHIIEHTPUPOBAHHOW CEPHOM KUCIOTOM.
JI. O6HapyxeHne B KepOCUHE HEMPEICIbHBIX COSAMHEHHUI

UX IPUMECHCHHUEM.
HaOmromats, oOmnMchIBaTh U
OKCIIEPUMEHT

MPOBOJUTh  XUMHYECKUU

lu [IpakTnueckas [lonyueHnue MeTaHa U 3TUIIEHA U MCCIIEA0BAHNE UX CBOICTB CobmronaTe mpaBHia TEXHUKH O€30MacHOCTH IMpH padoTe C
paboTa 2 1ab0paTopHBIM 000py/I0BaHUEM, HarpeBaTelIbHbIMU
npubopaMy, XUMHMUYECKUMHU pEakTUBaMH. OKOHOMHO U
HKOJIOTMUYECKU I'PaMOTHO 00paIaThCsl C HUMHU.
UccnenoBaTth CBOMCTBA OPraHMYECKUX BEUIECTB.
HabGmonate  xumuueckue  sSBIEHUS U (PUKCHPOBATH
pe3ynapTaThl HaOmoneHui. @opMynHpoBaTh BBIBOJBI Ha HX
OCHOBE
lu OcHoBHble  moHsATHS | CTpO€HUE MOJIMMEPOB: MOHOMEp, IMOJMMEp, 3jeMeHTapHoe | ONMChIBaTh peaklUU MOJIMMEpPH3auu
XUMHH 3BEHO, CTETEeHb MMOJIUMEPHU3AIUH. Y UCHOJIB30BaTh MOHATUS XUMHH BBICOKOMOJIEKYJISIPHBIX
BBICOKOMOJIEKYJISIpHBI | JIMHEWHbIe, pa3BeTBIEHHBIEC U CETUaThI€ (CIINUTHIC) OJUMEPDI. | COEAUHEHUI: MOHOMEp, IOJIMMEp, JJIEMEHTAapHOE 3BEHO,
X CrepeoperyisipHble U HECTEPEOPETYISAPHBIE ITOJIUMEPBHI. CTCICHb IOJIMMEPU3alUK, JIMHEHHBIC, Pa3BETBIEHHBIE U
COCIMHEHUN OTHOIIEHHE MOJMMEPOB K HArpeBaHUIO: TEPMOIUIACTUYHBIE | C€TYAThIE (CLIUTHIE), TTIOJIUMEPBI,
U TEPMOPEAKTUBHBIC MTOJIUMEPBI. TEPMOIIJIACTUYHBIE U TEPMOPEAKTUBHBIC
[lonuMepsl Ha OCHOBE OSTHJICHOBBIX YIJICBOJOPOAOB U HX | IIOJMMEPBI, CTEPEOPETYIAPHBIC U HECTEPEOPETYIISIPHBIC
IIPOU3BOIHBIX: MOJUAITUIIEH, IOJUIIPOIIAIIEH, IIOJIUMEPBI.
MOJIUTETPAPTOPITHIIEH U NOJTUBUHUIXIOPUL. KnaccupunupoBars nmoaumepsl MO Pa3IMYHbIM ITPU3HAKAM:
JI. O3HakomileHME C KOJUIEKLHMEH [OJIMMEPOB OCHOBE | IO CTPOEHHUIO, CHoco0aM IOJIy4E€HUS U OTHOIIEHUIO K
STWJICHOBBIX YIJIEBOJOPOIOB HarpeBaHuIo.
Pa3znuyars nonuMepusanuio U NOJMKOHACHCALUIO.
XapakTepru3oBaTh IPUMEHEHUE BAXHEUIINX NPEICTaBUTENEH
IIOJIMMEPOB HAa OCHOBE ATWJIEHOBBIX YIJIEBOAOPOIOB M HX
IIPOU3BOIHBIX.
1y Ankanuensl:kiaccud | Knaccudukanus TMeHOBBIX yIJIEBOJOPOIOB: U30JIMpOBaHHble, | ONUCHIBATh alKaMEHbl Kak YIJIEBOJOPOABI C  JABYMs

HKalousg 1 CTPOCHUC

KyMYJUPOBAHHBIE U CONPSKEHHBIE.

Homenknarypa u u30Mepus [IHUEHOBBIX YIIIEBOJOPOJIOB
(MexkIaccoBas, YIJIEPOIHOTO CKeJleTa, B3aUMHOI'0
IIOJIO’KEHMSI KPATHBIX CBSI3€H, TEOMETPUYECKAs).

CrpoeHune conpsKEHHBIX AJTKAIUECHOB.

J. Bugeodpparmentsl u cnaiinel mo teme ypoka. Monenu
MOJIEKYII AJIKaJUEHOB c U30JIMPOBAHHBIMU,

JBOMHBIMHU CBA35IMHU.

[Tpennarate oOmyro QopMmyny IHMEHOB M Ha3blBaTh MX B
COOTBETCTBUU C npaBuiamu HomeHkiarypsl [IUPAC.
Pa3nuuats U30MEPHUIO AJIKAAUEHOB: MEKKIACCOBYIO,
YIIEPOJHOIO CKEIEeTa, B3aUMHOIO IIOJIOKEHHsA KpaTHBIX
CBA3€H, FEOMETPUUECKYIO.

XapakTepu30BaTh CTPOCHUE CONPSLKEHHBIX AJIKAJAUEHOB




KYMYJIMPOBAHHBIMU U CONPSKEHHBIMU JBOMHBIMU CBS35IMU

24 Cnioco6s1 monryuerns, | CriocoObl MOTyYeHHS aJKaJAueHOB: JCTHIPUPOBAHUE alKaHOB, | CpaBHUBATh XMMUYECKHE CBOMCTBA AJIKEHOB U AJIKAJUEHOB.
CBOWCTBA U peakuus JleGeneBa, neruaporaioreHupoOBaHHE BrrsBiaTe 0COOCHHOCTH peakuuu MIOJIMMEPU3ALUU
[IPUMEHEHHE JIUTaJIOT€HAJIKaHOB. CONPSUKEHHBIX AJIKAJMECHOB.
aJIKaIUCHOB. ®u3nyecKue CBOMCTBA JUEHOBBIX YIJIEBOAOPOIOB. Xapakrepu3oBarth (HU3UYECKHE M XUMHUYECKHE CBOWCTBA

XUMHUYECKUE CBOMCTBA JUEHOBBIX YIJIEBOJOPOJOB: PEAKLIHH | JUCHOB.

MPUCOECIUHEHMS, OKHUCIEHUs M nojuMmepusamuu — U | OnucelBaTh  HaxOoXIEHME B IPUPOJE U MPUMEHEHUE

0COOEHHOCTH X MPOTEKAHMS. AJKaJUEHOB.

HaxoxnaeHnne B mnpupoJe U TNpPUMEHEHHE aiKaaueHoB. | J[aBaTh XapakTepUCTUKY TEpIIEHAM U UX MPEICTaBUTENISIM

Tepnensl.

J. Koarynauus mieyHOro coka KaydyKOHOCOB (MoJioyas,

odyBaHuMka wuiu (Qukyca). Jlemomumepusanus Kaydyka

Y TOKa3aTeJIbCTBO HAJIW4YMs JIBOMHBIX CBA3EH B MOJIEKYJax

MOHOMEpOB  (peakiuu ¢ OpoMHOM BOJAOW U pPacTBOPOM

KMnOz)

I Kayuyxu n pe3nHbl Onmactomepsl.  HaTypanbpHbld  Kaydyk, KaKk MNpOAYKT | XapakTepu3oBaTh KaydyKHM KakK MPOIYKThl HOJHMMEpPHU3ALUU

noauMmepu3aumn  u3onpeHa.  CHUHTETHYECKHME  KaydyKH: | CONPSDKEHHBIX alKaIUuEeHOB.

OyragueHoBbii kKayuyk (CBK), TuBUHWIOBBIN, H30TIPEHOBBIH, | Y CTaHABIMBATh B3aUMOCBSI3h MEXKIY CTEPEOPETYIIPHOCTHIO U

XJIOPOIIPEHOBBIH, OyTaANeH-CTUPOIbHBIN. 3JaCTUYHOCTHIO Kay4yKOB.

Bynkanu3zanus kaydykoB: pe3uHbl U 500HUT. OnuceiBaTh  MpoOJieMy  CHHTE3a KAaydykOB H  pOJib

J. O3nakomienue ¢ kojutekuen «Kaydayku u pe3uHbn C. B. JlebeneBa B €€ penieHuH.
Pa3nuuarh cUHTETHYECKHE KayYyKU U UCXOJIHBIE MOHOMEPHI.
XapakTepu3oBaTh pPE3UHY KaK MPOAYKT BYJIKaHHU3ALUUU
Kay4yKOB

24 AJKUHBI: CTPOCHHUE DNEeKTPOHHOE M MPOCTPAHCTBEHHOE CTpOEHHE MOJeKyibl | KoHKkpeTu3upoBaTh SP-ruOpun3anuio opOuTaneit JUTSt

MOJICKYJI, ©30MEPHS,
HOMEHKJIATYpa,
TOMOJIOTHYSCKUN PSIJI,
H CIIOCOOBI
MOJTyYCHUS

aleTUIICHA.

I'oMonoruueckuil psja M U30MepUs aJKUHOB (YIJIEPOJHOTO
CKeJleTa, IIOJIOKEHHMs] TPOMHOM CBSI3H, MEXKJIAccoBas).
Homenknarypa ajkuHOB.

CrniocoObl nostyyeHHs alKHMHOB: MUPOJIU3 METaHa (B TOM 4YHCIe
U OKUCIIUTENIbHBIA MUPOJIU3 HPUPOIHOTO Ta3a), KapOWIHBIN
METO[, JNETUAPOTAIOTCHUPOBAHUE JUTaJIOr €HAJIKaHOB,
B3aUMOJICICTBUE COJIEH  AllETUICHOBBIX  YIIIEBOJOPOJIOB
(aLleTHIIEHUI0B) € rajoreHajtKaHaMu.

. Buneodparmentsl 1 cnaiiel mo teme ypoka. Ilomyuenue
arieTwieHa u3 kapouaa xkanpius. OObEMHBIE MOJIENTU AJIKHHOB

MOJICKYJIbI alleTUIICHA.
XapakTepu3oBaTh  TOMOJIOTHYSCKHH  psifl  QIKHHOB U
U3MEHEHHE QU3NYECCKUX U XUMUYECKUX CBOMCTB B 3TOM PSY.
O600mary u yruyonsaTh 3HAHUS 00 M30MEpUU Ha TpUMEpe

WU30MEPUM QJIKMHOB: YIVIEPOJHOIO CKEJIETa, IOJIOKECHHUS
TPOMHOM CBSI3H, MEXKKIIACCOBOM.

HaspiBaTh  ankWHBl B COOTBEICTBUM C  IIpaBUJIaMU
HoMmeHknarypel [lUPAC.

PaznauyaTte romMoaoru u HU30MCPhbI aJIKUHOB.
XapaKTCpI/ISOBaTL CITIOCOOBI MOJIY4CHHUA aJIKWHOB




1u

CBoiicTBa 1
MIPUMECHECHHUE AIKITHOB

®u3nYECKUE CBOMCTBA allETUICHOBBIX YIJIEBOAOPOIOB.

XUMHYECKHUE CBOMCTBA. Peakiuu
npucoeAnHEeHUs(TUIPUPOBAHUE, rajJjoreHUpOBaHUE,
TUPOTAION€HUPOBAHUE, THIPATALIMS, TpUMEpHU3ALIUS

anermwiena). Peakmus KydepoBa u I[lpaBuno Onbrexona.
Kucnornble cBoiicTBa ankuHOB. AueruneHuabl. OKHCIIEHUE
ankuHoB: pactBopoM KMnO4 1 ropenue.

O6inactu TpUMEHEHUs] alleTUJIEHa Ha OCHOBE €ro CBOMCTB.
[Ipumenenne romosoros anerwieHa. [loaumepsl Ha OCHOBE
arieTusieHa. Bunuianerunien.

. BsaumopeiictBue anerureHa ¢ OpoMHON  BOJIOM.
B3aumoneiictBueaneruiiena ¢ pactBopom KMnOs.I'openue
arieTusieHa. BugeodparMeHTsl U ciaiiIpl 0 TeMe ypoka

[TonTBepk1aTh CBOW NMPOTHO3 XMMHUYECKUX CBOMCTB QJIKUHOB
peaKusAMU IPUCOEANHEHNUS, BBIIEISTh X OCOOEHHOCTH.
Hcnonp30BaTh  3aKOHOMEPHOCTH — IPOTEKAHHUsS  PEaKLUU
PUCOEIUHEHUS (IPABUIIO DIIbTEKOBA).

VYcraHaB/IMBaTh B3aUMOCBS3b MEXKIY CTPOCHUEM MOJIEKYJIbI
alleTUJICHA U €r0 KMCIOTHBIMU CBOMCTBaMU.
XapakTepu3oBaThb peakuuu OKHCIICHUS:
B3auMO/IeiicTBHE alleTuiieHa ¢ pactBopoM KMnOa.
Hab6mronaTe 1 onucheiBaTh XMMUUECKHN SKCTIEPUMEHT.
VYcraHaBIMBaTh B3aMMOCBSI3b MEXAY CBOMCTBAMH alleTHJICHA
Y €ro IPUMEHEHHUEM.
XapakTepru3oBaTh
aleTUsIeHa.
OnuceIBaTh NOJIUMEPHI HA OCHOBE AlIETHJICHA

rOpeHue,

obmactTh  TPUMEHEHUsT  TOMOJIOTOB

74 TEMA 4. APOMATHUYECKUWE YI'JIEBOJOPO /bl
I ApeHBI: CTpoeHHE [lepBrie cBeneHuss 00 apoMaTHYECKUX COEAMHEHHUAX. | XapaKTepu3oBaTh OEH30J Kak IMPEACTaBUTENS] apeHOB H
MOJIEKYI, CrpoeHre MOJEKyIbl O€H30/1a: eQuHas T-JIEKTPOHHAas | OCOOEHHOCTH JJIEKTPOHHOTO CTPOEHHUSI MOJIEKYINIBI OCH30J51a U
TOMOJIOTUYECKUH Ps, CHUCTEMa, UM apOMATUUYECKUIN CEKCTET. MOJTYyTOPHOM CBSI3H.
U30MEPHUA U T'omonoruueckuii psa. M3oMepust B3auMHOTO pacrofioxkenus | OnuchIBaTh U30MEPHUIO B3aIMHOTI'O pacnoyIoKECHUA
HOMEHKJIaTypa 3aMecTHTeNeN B OEH3016HOM KoJible. HoOMeHKIaTypa apeHoB. | 3aMeCTUTENEH B OEH30JIbHOM KOJIBLIE.
Kcunonsl. 3anuceiBaTh (GPOPMYJSIBI MU30MEPOB M TOMOJIOTOB O€H30JI1a U
. Buneo d¢panrmMersl © claiapl MO TeMe  ypoKa. | Ha3bIBaTh HX
HlapocrepkHeBble M OOBEMHBIE MOJETU OEH30Jla U €ro
rOMOJIOTOB
I CrniocoOsbl mostyuenusi | [IpombiniuieHHble  criocoObl  MoJiydeHUs ©OeH3oia u  ero | PasnuuaTh M ONMUCHIBaTH MPOMBIIUICHHBIE U JIaOOpaTOpHBIE
apeHoB rOMOJIOTOB: apoMaTH3als ajJKaHOB UM LHUKIOAJIKAHOB, | CHOCOOBI NOMydeHHs OeH30Ia.
TpUMepHU3alns aleTHIeHa (peakius 3eTUHCKOTO). OcymiecTBIATh MEPEeHOC 3HAHWK 00 alKMHAX Ha apeHbl Ha
JlaGopatopHble COCOOBI MOTYUYEHUSI ApEHOB: ATKWIMPOBAHUE | IPUMEPE peaKkluu 3eTUHCKOTO
OeH30711a, MUPOJIU3 COJIeH apOMATUUYECKUX KUCIIOT.
J. BugeodparMeHTsI 1 cinaiiipl 0 TEME ypoKa
14 CoiicTBa 6eH307a du3nyecKue CBOMCTBA apEHOB. XapakTepu3oBaTh (pu3ndeckre cBoMCTBa OeH30Ma.

[IporHo3 peaknMOHHOW CHMOCOOHOCTHM apeHoB. Peakiuu
ANEeKTPOPUIBHOTO 3aMElIeHUsT W UX  MEXaHM3M:
raJIOTeHUpPOBaHKe, alKWiIupoBaHue (peakius Dpunens—

Kpadrca), HutpoBanue, cynbhupoBaHue.
Peakiun mpucoeiMHEHMs: THAPHUPOBAHUE,
rajoreHupoBanue. Peakuiuu okuciaeHus.

paauKajJibHOC

YcraHaBiIMBaTh ~ B3aUMOCBSI3b  MEXKIY  DIIEKTPOHHBIM
CTPOCHMEM  MOJICKYJIBI ~ OCH30J1a W €ro  pPeaKIMOHHOMN
CIIOCOOHOCTBIO.
[Tporuo3upoBathb THIIBI XUMHYECKUX peaKIuid,
XapaKTepU3YIOIUX OCH30J, W  KOHKPETU3MPOBAaTh  MX
PUMEPAMHU.




OeH30JIe  PA3NUYHBIX OPraHUYECKHX
Y HEOPraHWYEeCKHX BEIIECTB (HAmpUMep, Cepbl, HOMA).
OsznakomiieHHe ¢ (U3HYECKMMHU CBOWMCTBaMH  OeH305a
(paCTBOpI/IMOCTB B BOJAC, INIOTHOCTb, TCMIICpATypa IJIaBJICHUA

. PactBopeHue B

BBIJICP)KMBAHKE 3allassHHOW aMIynbl ¢ OeH30JI0M B OaHE CO
apnoM). [openme OeH307la HaA CTEKISIHHOM  TaJloyKe.
OtHomenue OeH3oma K OpOMHOW BOJIE ¥ pacTBOpY
KMnOs.HutpoBanue 6eHzoua

HabGmtonate 1€MOHCTPAllMOHHBIM AKCHEPUMEHT U JIENaTh
BBIBO/IbI HA €0 OCHOBE

lu CaoiictBa romosioroB | Tomyos, kak romonor Oenzona. OcoGeHHocTH Xumudeckux | OnucbiBaTh GU3NYECKUE CBOMCTBA FOMOJIOTOB OEH3011a.
OeH3oJa. CBOUCTB aJKWIIOCH30JI0B. OpHEHTaHTHl MEPBOTO M BTOPOrO | YCTAaHABIMBATHL 3aBUCHMOCTh MEXIy OOKOBOHW IENBIO U
[lpumenenne apeHoB | poja.  B3aumMHOe  BiIMSiHME  aTOMOB B MOJIEKYJaX | HAPYHNIEHMEM ODIEKTPOHHOW INIOTHOCTH CONPSHKEHHOTO Ti-
anKUIOEH30JI0B HA IIPUMEPE PEAKIUM 3amenieHus. Peakuum | o0naka B MOJIEKyJIax TOMOJIOTOB OEH30Ja IOJ| BJIMSHHEM
OKHCJICHHS. OPHEHTAHTOB MIEPBOTO W BTOPOTO POJA.
[IpuMeHeHre apeHOB Ha OCHOBE MX CBOMCTB. XapakTepru30BaTh B3aWUMHOC BJIMSIHHEC aTOMOB B MOJICKYJIax
A. Otnomenne Ttonyona K Boje. PacTBopeHue B TONyOs€ | anlkMIOEH30JI0B Ha IPUMEPE peEakIuH 3aMelleHHs U
PA3IMYHBIX OPraHUYCCKUX W HCOPTaHWMYCCKUX BCHICCTB | OKHUCIICHH.
(nampumep, cepel, uozxa). OOecrBeynBaHUE TOTYOJOM | YCTaHABIMBATh B3aMMOCBSI3M MEXKIY CBOWCTBAMH IOMOJIOTOB
pactBopa KMNnO4 1 6pomMHO# BOJIBI OcH3071a ¥ 00IaCTSIMU MX TPUMEHEHHUS.
HabmronaTh 1 onuchIBaTh JEMOHCTPAILIMOHHBIM SKCIIEPUMEHT
29 O06001IeHNEe U BrinosiHeHUE TECTOBBIX 3aJlaHUI U PEIICHUE 3a/1a4 Ha BBIBOJI | BBIMOIHATH TECTHI U YIPaKHEHHUS, PEIIaTh 3a/1a4d 110 TEME.
cUCTeMaTH3aIHs dbopMyn  YriaeBOJAOPOJOB pa3IMYHbIX KiaccoB. Pemenue | [IpoBoauTh OlleHKY COOCTBEHHBIX IOCTUKEHHH B YCBOCHHH
3HAHUU 1O pacuéTHBIX 3aJjad Ha OCHOBE CBOWMCTB YIJIEBOJIOPOJOB | TEMBI.
YTIEBOAOPOIaM pa3IMuYHBIX  KJaccoB. Brimonnenue  ympaxknenuii  Ha | KoppexktupoBaTh CBOM 3HAHUSA B COOTBETCTBUU
YCTaHOBJICHHME TEHETHMYECKON CBSI3W MEXKIy KlaccaMu | C TUIAaHUPYEMBIM PE3yJIbTaTOM
yriaeBoaopoaoB (1ienoyku mnpeBpaiienuit). I[loarotoBka
KOHTPOJILHOU paboTe
1y KonTtponsnas pabora 2 no temam «lIpenenbHbie yrieBonopoas», «HenpeaenbHbie yriaeBoI0POAbD), «APEHBD»
S5q TEMA 5. IPUPO/IHBIE UHCTOYHUKU YI'JIEBOJAOPOJOB
1y [Ipupoanslii ras u [Ipupoausiti T1a3 u ero coctaB. [IpombinuienHoe | ONKUCHIBaTh MPUPOAHBIA Ta3 Kak ECTECTBEHHYID CMeECh

MOMYTHBIH HePTIHOMH
ras

UCIOJIb30BaHUE U NepepadoTKa MPUPOIHOTO rasa.

[TommytHble He(TsAHBIE Ta3bl U uX nepepaboTka. dpaxuuu
MOMYTHOTO HE(TAHOTO Ta3za: ra3oBbIi OEH3MH, NpOMaH-
OyTaHOBas CMeCh M CyXOH ras.

JL. T'a3oBas 3akuranka ¢ mpo3pauHblM KopmycoM. Ilapadus,
€ro pacTBOpeHHE B OCH3MHE U HCIapeHHEe PAacTBOpHUTENEH U3
cMecu

YII€BOI0POIOB.

PaznuuaTh NpUpOIHBIN U NOMYTHBIA HEPTSHbIE ra3bl.
XapakTepHu30BaTh COCTAB IMOMYTHBIX HE(PTIHBIX Ta30B U HUX
bpakuuu.

XapakTepu3oBaTth 00JaCTH TMPOMBIIUIEHHOTO NPUMEHEHUS
IPUPOIHOTO T'a3a U MOMYTHOTO HE(TSHOTrO ra30B U OCHOBHbBIE
HalpaBJICHUs UX MepepaboTKu.




Habmonate XMMHUYECKUH SKCIIEPUMEHT, ONMCHIBATh €ro M
JIeNIaTh BBIBOBI

lu Hedp Hed1b, Kak mpupoaHbII HICTOUHUK YIIIEBOJOPOIOB, €€ cOCTaB | XapaKTepu30BaTh (PU3MUECKUE CBOWCTBA HEPTH M OMHUCHIBATH
1 pU3NIECKHe CBOKCTBA. e€ cocras.
YraeBoaopoast Kak npeaMeT MEXIYHApOJAHOTO | APryMEHTHPOBATh POJb YIIIEBOJOPOJIOB B MEKIYHAPOTHOM
COTPYIHUYECTBA M BAKHEHIIast OTPACIIb SKOHOMHUKH Poccun. | coTpyaHHYecTBe M SKOHOMUKEe Poccum WM HEOOXOIMMOCTh
. Komnexuus «Hedtp 51 HEe(TEPOIYKTHIY. | COOMIONCHUSI HOPM  OKOJIOTHYECKON O€30MacHOCTH  IpHU
BuneodparmeHThl, Ha KOTOPBIX MpEACTaBIeHa J00bYa He(DTH | TPAaHCTIOPTUPOBKE raza, HehTH 1 HeYTEIPOTYKTOB
n e€ TpaHcnopTupoBka. Buneogpparmentsl «Hedrsaubie
¢bakenb», «IKOJIOTMUECKHE KaTacTpodbl, CBSI3aHHBIE C
paznmuBoM HepTu». OOpa3zoBanue HeTIHONW TIUIEHKHM Ha
MTOBEPXHOCTH BOJIBI U €€ YCTpPaHEHHE
24 [IpombineHHas Pextuduxanus (bpakuonHas neperonka). @paknuu HeQpTH: | YCcTaHABIUBAThH BHYTPHIIPEIMETHBIE CBS3U MEXKITY
nepepaboTka HepTH OCH3MHOBAsI, JIMTPOWHOBAS, KEPOCHWHOBAs, Ta30MiIb, Ma3yT. | ©3y9aeMbIM U N3YYCHHBIM YY€OHBIM MaTepHaJIOM Ha TIpUMeEpe
ConsipoBeie Macia. Bazenun. Ilapadun. I'ympon. KpekuHr | crmoco60B  IpOMBIIUIEHHOW — mepepaboTkun  HepTH U
HEPTETPOTYKTOB: TEPMHUYECKHUH, KaTAIUTHYECKHUH, | HEPTETPOIYKTOB U CIIOCOOAMU TIOTyUEHHS aJTIKaHOB
rUIpOKpeKuHr. Pudopmunar. lukmusamus. Apomaru3anus. | YCTaHaBIMBaTh — B3aMMOCBSI3b  MEXAYy  (QU3HYECKUMU
JleTroHaIMOHHAsT CTOMKOCTDH OcH3MHA. OKTaHOBOE YHCIIO. CBOWCTBAMH  KOMIIOHEHTOB  HedTH U crocodamu  eé
. Komnexmms «HedTn " He(TEePOAYKTEI». | IEPepabOTKH.
BuneodparmenTor XapakTepu3oBaTh  PEKTU(DUKAINIO Hedrtu, KPEKUHT
«Ileperonka Hedtm» He(TEeNPOAYKTOB ¥ pU(DOPMUHT.
YcTaHaBIMBaTh B3aMMOCBSA3b MEXKY COCTaBOM, CTPOCHHUEM U
cBOMCTBaMU Gpakiuii HEPTH U IPYTUMU HEPTETIPOIYKTAMHU U
UX IPUMEHEHHEM B HAPOTHOM XO3SICTBE.
Pa3nuuate  TEepMUYECKMHM,  KaTaIUTHUYECKUH  KPEKUHIH
U THJIPOKPEKHUHT.
AprymMeHTHpOBaTh 3aBHUCHUMOCTh JETOHAIMOHHON CTOWKOCTH
OcH3MHA OT CTPOEHHS MOJEKYJI €ro KOMIIOHEHTOB H
npeJyiaraTh CocoObl MOBBIIIEHUS OKTAHOBOTO YHCIIa
1y KameHnHsbI# yroms. HaxoxpaeHue B mpupojsie ¥ COCTaB yIyiel: KaMEHHBIH Yrojb. | YCcTaHaBIUBATh B3aHMOCBS3b MEeXIY ouonoruei

IIpomernennas
nepepadoTka
KaMEHHOTO YIJIsl.

aHTPALUT, OyPBIi YToJb.

KokcoBaHne W €ro mnpoOAYKTHI: KOKC, KaMEHHOYTOJbHas
CMOJia, HAJICMOJIbHAs BOJA, KOKCOBBIM ra3. [asuduxanums
yris. Boassoii ra3. Karanurtuueckoe ruipypoBaHue yris.

. Komnexims «KamMeHHBII yroiab W HOPOXYKTHl  €ro
nepepadoTKu».

Buneodparmentsl «KokcoxumMuyeckoe NpoU3BOJICTBOY

(KaMEHHOYTOJIbHBIN MEPUO) U XUMHUEH (KaMEHHBIH yroyib u
ero nepepaboTka).

XapakTepu3oBaTh KOKCOBAaHME KAMEHHOTO YIJI W €ro
NPOAYKTHI: KOKC, KAaMEHHOYTOJIbHas CMOJa, HaJICMOJIbHAsI
BOJ1a, KOKCOBBIH T'a3.

PackppiBaTh 3HaueHHE KOKCAa M TPOJYKTOB KOKCOBAaHHUS B
HApPOJIHOM XO3sICTBE
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TEMA 6. THAPOKCUJICOJAEP/KAIIIME OPTAHUYECKHWE BEHLIECTBA

lu CrupTsl: [lonsTe o CIMpTAax, uctopuss  uUx  usydeHus. | OnpenensaTb NPUHAAICKHOCTh OPraHUYECKUX COECIUHEHUHN K
KJaccu(uKanus u @yHKIMOHAIbHASA THAPOKCUIIbHAS IPYIIIA. OIIPENENEHHOMY KJIACCY CIIMPTOB U UX KOHKPETHOM TpyIIIIE.
CTPOCHHE Knaccupukamuss cnupToB: 1O TUIYy  YIVIEBOJOPOAHOTO | XapaKTepH30BaTh AIIEKTPOHHOE U [IPOCTPAHCTBEHHOE

panukana (mpenenbHble, HeTpeaeIbHbIe, apOMaTHYECKHE), TI0 | CTPOCHUE (PYHKIIMOHAIBHON THIPOKCHUIBHON TPYIIIHL.
YhClly TUAPOKCWIBHBIX Tpynn B Mojekyiae (oaHo- u
MHOTOATOMHBIE),[I0 TUIY YIJIEPOJHOTO aToMa, CBS3aHHOTO C
TUAPOKCUIIBHOM  rpynmoil  (ImepBUYHbBIE,  BTOPUYHBIE,
TPETHYHBIE).

DONEeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYII
CIIUPTOB.

J. llapocTep>kHEBBIE  MOJEIM  MOJIEKYJ  OJHOATOMHBIX
1 MHOTOQTOMHBIX CIIUPTOB. Tabmust
«Kucnopoaconepxampe OpraHMYeCKHe COCOUHEHUS» U
«Knaccudukanus cnuptoB»

I I'omonornuecknii pan | ['omonornuecknii psij NpeaesbHbIX OJHOATOMHBIX CIIMPTOB. | XapaKTepU30BaTh  TOMOJIOTHUECKMM  psii  QJIKAHOJIOB
aJKaHOJIOB: u3oMepus | M3omepus (monmoskeHust (YHKIIMOHAIBHOW  TPYNIBI, | U BBIBOJIUTH UX 00Ty (hopmyity.

Y HOMEHKJIAaTypa YIJIEPOJHOTO CKeJleTa, MEXKJIAaccoBasi) M HOMEHKIaTypa | [IporHo3upoBaTe M30MEpHUIO AlKaHOJIOB Ha OCHOBE aHAJIN3a
AJIKaHOJIOB. MX MOJIEKYJI U KOHKPETU3HPOBATh IPUMEPAMHU.
. BuneodparmeHTsI 1 claipl o TEME ypoka 3anuceiBaTh (HOPMYIBI ATKAHOJOB PA3IMYHOTO CTPOCHUS W
Ha3bIBaTh MX B COOTBETCTBUM C IPAaBUJIAMH HOMEHKJIATYPHI
IUPAC

lu CnocoObl mosryuenuss | OOmue  crnocoObl  IMOJYYEHUs — aJKAHOJOB: THApaTalus | XapaKTepU30BaTh MPOMBIIIEHHBIE U IJAOOPATOPHBIE CIIOCOObI

CIIMPTOB QJIKCHOB, TMAPOJM3 TAJOTCHAIKAaHOB, BOCCTAHOBJICHHE | IIOJY4YECHHs CIIUPTOB.
KapOOHMJIBHBIX COCIUHECHUIA. CriocoOsl HOJy4eHus | 3HaTh COCOOBI NOTy4YeHUs! HauOoJiee 3HaYMMBbIX AJIKaHOJIOB
HEKOTOPBIX AJIKaHOJOB: METHJIOBOIO CHHUPTAa — peaKkLuen
LICJIOYHOTO THAPOJIM3a XJIOPMETAaHAa M M3 CUHTE3-Tasa;
STUJIOBOTO CHUpPTa — CIHUPTOBBIM OpPOKEHUEM TIIFOKO3bI
U TUJpaTalnyen 3TUIeHa; nponaxoa-1
— BOCCTaHOBJICHUEM IIPONIMOHOBOTO ajbJErUAa; MPOIAHOIIA-
2
— TUJPUPOBAHUEM aIIETOHA U TUApaTalel NponuseHa.
J. BuneodparMeHThI U cinaifipl o TeMe ypoka
lu CaolicTBa CIMPTOB dusnueckue CBOMCTBA CIIUPTOB. BonopoaHas cBA3b. VYcraHaBnuBaTh B3aUMOCBSI3b  MEXKIY MEXKMOJIEKYJIIPHOU

IIporuo3s pEaKIMOHHOM CIIOCOOHOCTH MpeaeabHbIX
OJIHOATOMHBIX CIIMPTOB M  €ro  MOJTBEPKICHHE MPHU
pPacCMOTPEHUN XHMHYECKHUX CBOMCTB CHUPTOB: KHUCIOTHBIE

BOJIOPOJTHOM CBS3BIO C PU3NYECKUM CBOWCTBAMU CIUPTOB.
JlenaTe BBIBOJBI O 3aKOHOMEPHOCTSIX U3MEHEHHS (PU3HMUECKUX
CBOWCTB B TOMOJIOTHYECKOM PsIJly aJIKAHOJIOB.




CBOMCTBA, pEaKIUH HYKICOPUIBLHOTO  3aMEIIEHUs C
raJIor€HOBO0POJAMH, MEXMOJIEKYIISIpHAsI u
BHYTPUMOJIEKYJISIpHAsl Jlerujaparanus (MOoJy4eHHe IPOCThIX
3(pHUPOB U ATKEHOB), PEAKIINH JCTHIPUPOBAHUS, OKHCICHUS U
aTepudUKaIHH.

J. duznyeckue CBOMCTBA 3TaHOJA, MpomnaHoJia-1, OyraHona-
1. B3aumopelictBue HaTpus co cnupToM. B3aumoneiictBue
CIHUpTa C PAacTBOPOM JMXpoMara Kajus B CEpHOM KHUCIOTE.
[Tonyyenue cnoxxHoro »sdupa. IlomydeHue »sTuiaeHa u3
3TaHoJa. CpaBHeHHE peakUuidl TOPEHUsI STHWIOBOTO U
MIPOIUIIOBOTO CIMPTOB

XapakTepu30oBaTh 00IIKE U 0COOCHHBIE CBOWCTBA aJIKAHOJIOB.

OnuceiBathb MEXaHU3M peakuuu HYKJI€0(pUIBHOTO
3aMEILEHUS.
YcraHaBinBaTh TE€HETUYECKYIO CBA3b MEXKIY

rajorcHoajikanaMu W CHUpTaMH, aJIKCHaAaMH U CIIMpTaMu,
TUAPOKUCUIIbHBIMHA 1 Kap6OHI/IJII)HI)IMI/I COCANHCHUAMU
YcranaBauBaTh TCHCTUYCCKYIO CBA3b MCKIAY
rajorcHoajlkaHaMHu n CIIUpTaMH, AJIKCHaMU
" criupTamMu, THAPOKUCUIIBHBIMHA nu Kap6OHI/IJIBHBIMI/I
COCANMHCHUAMU, YIJICBOJAMHU U CIIMPTAMU

I [IpumeneHne Husmive u Beiciie (KUPHBIE) CIUPTHI. VYcraHaBIMBaTh B3aMMOCBSI3b MEXKJy CBOWCTBAMU CIIMPTOB U
cnuptoB. OtnenbHble | CunTeTHUecKkue Motomue cpenctsa (CMC). UX IPUMEHEHUEM.
MIPEACTABUTEIHN OO6nacTy NpUMEHEHHs METaHOJIa Ha OCHOBE €ro CBOMCTB. | ApryMEHTHUPOBAaTh  CBOIO  YOEXKAEHHOCTh B MaryOHBIX
AJIKaHOJIOB Tokcuunocth MeraHosa. OOjacTH NPUMEHEHHS STHIIOBOTO | MOCIEACTBUSAX aIKOroJIM3Ma
CIUpPTa HAa OCHOBE €r0 CBOWCTB.
AJKOTOJIM3M KaK COLIMAIbHOE ABJIEHUE U €r0 Mpo(duIaKTHKA.
. OGHapy)eHHe STUIIOBOTO CIUPTA B PA3IMYHBIX MPOTYKTaX
c momomplo HomodopMHONM TpoObl. BuaeodparmMeHTH 1
CJalJpl O TEME ypOKa
14 MHoroaroMHbIe AtoMHOCTH crupToB. ['mukomu w rimnepunsl. M3omepus, | KimaccudumupoBaTs COUPTHI TTO MPUHIIMITY aTOMHOCTH.
CIIUPTHI HOMEHKJIATypa M IOJIydeHHE MHOTOATOMHBIX CHUPTOB. | IIporHosupoBars BHIOBI H30MEpPUHM I MHOTIOATOMHBIX
OCOo0GeHHOCTH XMMUYECKUX CBOWCTB MHOI'OATOMHBIX CIIUPTOB. | CIIMPTOB Ha OCHOBE COCTaBA MX MOJIEKYJ U Ha3bIBaTh MX.
KauecTBeHHas peakniis Ha MHOTOAaTOMHBIE CITUPTHI. VYcranaBiuBarth B3aMMOCBSA3M  MEXAY  IOJY4YCHHEM,
OTUICHITIMKOJIb W IJIMUEPUH, Kak  IPEICTaBUTENIH | CBOMCTBAMM W IIPUMEHEHUEM MHOTIOATOMHBIX CIUPTOB:
MHOTOaTOMHBIX CIUPTOB. MIX npuMeHeHue. STWJICHIIMKOJIS U TIMIEpUHA.
J. BzanMmopelicTBue TiMIlEpUHAa CO CBEKEOCAKIECHHBIM | PacriozHaBaTh ~ MHOrOAaTOMHBIE  CHUPTBI € HOMOUIBIO
Cu(OH)2.Pacno3HaBaHUEBOIHBIX PAcTBOPOB TIIIMIEPUHA U | KAUECTBEHHOH peakiMu.
sTanosia. OTHOILIEHHE STUJICHIVIMKOMS U TIUIepuHa K Boae U | HaGmtonaTh ¥ onuchIBaTh 1EMOHCTPALMOHHBINA SKCIIEPUMEHT
OpraHM4ecKuM pacTBoputesisiM. BuneodparmeHTsl U craiiibl
110 TEME ypOKa
lu [IpakTrueckas HccnenoBanue CBOMCTB CIIUPTOB CobmronaTh mpaBuia TEXHUKH 0€30MacHOCTH IMpU paboTe C
pabora 3 1a00paTOPHBIM o0opynoBaHueM, HarpeBaTeJIbHBIMU
npubopamMM, XUMHYECKUMH peakTHBaMHU. OKOHOMHO U

9KOJIOTUYCCKU I'PaMOTHO O6paH_[aTLC$[ C HUMH.
HccnenoBaTh CBOICTBA OpraHN4YC€CKUX BCIICCTB.

Ha6J'IIOI[aTB XUMHUYCCKHUEC SABJICHUA n (I)I/IKCI/IPOBaTB




pe3ynbTaThl HabmrogeHuil. PopMynHpoBaTh BHIBOJBI Ha HX
OCHOBE

lu DeHoIbI CoctaB u cTpoeHue MoJieKyibl peHoaa. ATOMHOCTh (peHosioB. | Pasnuyare cnupTel U (EHOINBI, OAHO-, IBYXaTOMHBIE U T.J.

I'omonoruueckuii psia, U30MepHsi 1 HOMEHKIATypa (peHOJIOB. | (PeHOIBI.

Crnioco0b1 monyveHusi peHosa: U3 KaMEHHOYTOJIBHON CMOJIBI, | 3amuchiBaTh UX (JOPMYIBI M Ha3bIBaTh (DEHOJIBI.

KYMOJIBHBII ~ coco0, U3 TaJOr€HapeHOB U METOJIOM | XapaKTepu30BaTb TOMOJIOTMYECKUH  pAl  OJHOATOMHBIX

LIEJIOYHOT'O IUIaBa. (deHoIoB.

. BuneodparMeHThI U CITaipl IO TEME YpoKa VYcraHaBiIMBaTh TEHETHMYECKYIO CBSI3b MEXKIY Kiaccamu
HEOPraHMYeCKUX COEIUHEHUl Ha  OCHOBE  CIOCOOOB
noJiyueHus: peHosa

I CaoiicTBa u ®dusnueckue cBoicTBa (PeHOJOB. XHMHYECKHE CBOMCTBA | XapaKTepu30BaTh XMMHYECKHE CBOMCTBA (PeHOJAa HAa OCHOBE
npuMeHeHue (peHoyIoB | ()eHoJla:  KHUCIOTHBIE  CBOWMCTBA, OKHUCJIEHHME, pEaKIUU | COCTaBa M CTPOEHHUS €ro MOJIEKYJbl W B3aUMHOTO BIIMSHUS

ANEKTPOUIBHOTO 3aMeleHHs (raJoreHMpoBaHUE, | ATOMOB B HEM.

HUTPOBAHHUE), MOJUKOHICHCALIHSL. OnuceiBaTh peakuMu dIEKTPO(UIBLHOIO 3aMELIEHUs B
KauectBennsle peakuun Ha ¢eHod: ¢ OpoMHOHM BOJOH | OEH30JbHOM KOJIBIIE.

u pactBopoM xjopuna xeneza(I1l). VYcTanaBnuBaTh 3aBUCUMOCTb MEXIY IPUMEHEHUEM (eHoJa U
[Ipumenenue peHonoB. €ro CBOMCTBaMH.

. PactBopmmocTh ¢deHona B Bome mnpu 00buHONW u | HaGmromaTh u ONMUCHIBATH JEMOHCTPAIIMOHHBIN SKCIIEPUMEHT
TOBBIIIICHHOW ~ TemIiepaTypax. BeiTecHeHue ¢eHoma wu3

(deHonsiTa HATpUA YroJIbHOW KuciaoTod. KauecTBeHHBIE

peaknuu Ha (eHoa: oOecrBeunBaHWE OPOMHOW BOJBI M C

pactBopom FeCls. ObecuBeunBanne pacrBopa KMnQOa.

I O6061enHue u BrinonHeHue TeCTOBBIX 33JaHUM M pElICHUE 3a]a4 Ha BbIBOJ | BBIMIOIHATE TECTHI U yIIpa)XXHEHUs, peliaTh 3aJa41 110 TEME.
CUCTEMaTU3aIus ¢dbopmyn cnupTtoB (OAHO- M MHOTOATOMHBIX) U (heHoJsoB. | [IpoBOAUTE OlLEHKY COOCTBEHHBIX JOCTHXKEHHII B YCBOCHHH
3HaHUM N0 cnupTaM U | PemteHne pacu€THhIX 3a7ady Ha OCHOBE CBOWMCTB CIIUPTOB | TEMBI.
benony (omHO- M MHOTOAaTOMHBIX) U  ¢eHosoB. Bemonnenue | KoppektupoBath  cBOM  3HaHUSL B COOTBETCTBUU  C

YOPA)KHEHU HA YCTAHOBJICHHE T€HETUYECKOW CBSI3U MEXAY | IUNIAHUPYEMbBIM PE3yJIbTaTOM
KJlacCaMH  YIJIEBOJAOPOJOB M THAPOKCUIICOJEPKAIINX

OpPraHUYECKUX COCAMHEHUN (IIeTIOYKHU MpEeBpaIICHUN).

IToaroroBka K KOHTPOJILHOM paboTe

lu KonTtpossnas pabora 3 no teme «CrnupTsl U HEHOTBI»

T4 TEMA 7. AJIBAETI'NJIbI U KETOHBI

lu Anbreruner: Anpaeruapl — KapOOHHWIIBHBIE OpraHudeckue coequHeHus. | OnuchIBaTh COCTaB M CTPOCHUE MOJIEKYIT AJlbJETUIOB.
TOMOJIOTHUECKUH psifl, | DIEKTPOHHOE  CTpPOCHHME  KapOOHWJIBHOW  anpieruaHoil | Paznuyare KapOOHMIIBHYIO U JIbJIETUAHYIO TPYIIIIHI.
U30MeEpHs U TPYIIIBIL. XapakTepru30BaTh FTOMOJIOTHYECKHUN PSIZL aJlbIETHIOB.
HOMEHKJIAaTypa I'omonornueckuii  psn  anpaerugoB, HuX u3oMepus U | [IporHo3upoBaTh M30MEPHIO albAETHIOB Ha OCHOBE aHAJIN3a

HOMCHKIJIATYypa.

HX MOJICKYJT U KOHKPCTU3UPOBATH ITPUMCEPAMH.




. HlapocrepxkueBsiec u Crroapra—bpurneba wmonenu
abJIeruI0B. BuneoparMeHThI U CIaiiibl 0 TEME ypOKa

3anuceiBaTh (GOPMYNIBI aTbAETHIOB M JIaBaTh UM Ha3BaHHS B
COOTBETCTBUU C npaBuiamu HomeHkaarypsl IUPAC

lu Cnoco6bl monryuenns | [lodydenue — anpIeruioB:  OKHCICHHEM  YIJIEBOJOPOJIOB | XapaKTepHU30BaTh OCHOBHbBIE CTIOCOOBI MIOJTyYEHUS
aJbJIETUI0B (Bakep-nporiecc) u cooTBeTCTBYIOLUX cnupToB. [lodydyeHue | anpaeruaos.
aJbJIErMJI0B TUJpaTalueHalIKMHOB, MUPOJIM30M KapOOHOBBIX | YCTaHAaBIMBAaTh TI'€HETHUYECKYIO CBSI3b MEXAY CHUPTaMU H
KHCIOT WIM  HMX  COJeH, a Takke  LIEJOYHBIM | albJIeruiaMu, YIJIEeBOJOPOIaMHU U aJbJETUIaMU, aJJKHHAMU U
TUAPOJIM30MUTATIOr €HAJIKAHOB. aJbJIeTU/IaMU.
. BuneodparMeHThI 1 CIalp IO TEME YpoKa. [TpoBoUTH TAOOPATOPHBIE OMBITH € COONIOAEHUEM IPABUI
JI. TlonyueHne yKCyCHOTO aJIbJIEr/ia OKHCIEHUEM 3TaHOJIa TEXHUKH O€30MacHOCTM M  3KOJOTMYECKH TIPaMOTHOTO
oOpartieHus ¢ 000pyJI0BaHUEM U PEaKTUBaMHU.
HabGmtonate  xumuyeckue  sBIEHUS U (PUKCUPOBATH
pe3ynbraThl HaOmoaeHui. PopMyIMpPOBaTH BHIBOJABI Ha HX
OCHOBE
29 CaolicTBa u ®uU3NYECKUE CBOMCTBA aJIbJETUIOB. XapakTepru3oBaTh XUMHYECKHE CBOWMCTBA albJCTHAOB Ha
MIPUMEHEHHE [IporHo3 peakiMOHHON CIOCOOHOCTH abAETUIOB. OCHOBE COCTaBa U CTPOCHUS UX MOJIEKYJI.
aNbJIETUI0B XuMHYecKue CBOIicTBa: peakuuu npucoeauHenus | [IpoBoanTk 1abopaTOpHBIE ONMBITEL € COOMIOJCHUEM IPABHII
(uma"oBogopona,  TuiapocyiabGuTa  HATPHUS,  pEaKTHBA | TEXHUKM O€30IMaCHOCTH W IKOJIOTMYECKH TPAMOTHOIO
['punbspa, TUAPUPOBAHUE), peakuuu OKHUCJIEHUS | oOpamieHus ¢ 000pyA0BaHUEM U PEAKTHBAMH.
(«cepebpsiHOTO 3epKana» U kKoMruiekcamu meau(1l)), peakiuu | HaGmrogate  XuMuueckwe — siBJIeHUS W (PUKCHpOBAThH
KOHJeHCAlluu (albJoJIbHAs M KPOTOHOBAsi, C Aa30TUCTBHIMU | pe3yibTaThl HaOmoaeHuil. DopMynupoBaTh BBIBOJBI Ha UX
OCHOBAHUSIMHU) U MOJMKOHJICHCAIINH, PEaKIIUU 3aMEIIECHUs [0 | OCHOBE
0-yIJIEpOJHOMY aTOMY.
. Oxucnenue  Oe3anmpAerufa  KUCJIOPOJOM  BO3JAyXa.
[Tonyuenue deHondopmManbIeruIHOTO MOIUMEpA.
JI. O3HakomiieHue ¢ (U3NYECKUMHU CBOWCTBAMHU allbJICTUIOB
(ameranbaeru M BOAHBIN pacTBOp dopMaibaeruaa). Peakuus
«cepebpsnoro 3epkanay. Peakums ¢ ruapokcugom memu(ll)
IIpU HarpEeBaHUU
lu Keronsr: Kerons! kak KapOOHHMIIbHBIE COEUHEHUSI. Paznuuate anpaeruipl 1 K30MEpPHbIE UM KETOHBI.
roMosiornueckuit psia, | OcoOeHHOCTH cocTaBa U BJEKTPOHHOTO CTpOoeHUs uX | XapakTepu30BaTh TOMOJOTUYECKUI sl KETOHOB.
M30Mepus U MOJIEKYIL. [IporHo3upoBaTh BHABI H30MEPUU HA OCHOBE COCTaBa
HOMEHKJIATypa. I'omonoruueckuii psa, n30Mepus 1 HOMEHKJIaTypa KETOHOB. KETOHOB.

CrniocoObI nosryueHus
KETOHOB

CrniocoObl MosTyyeHHst KETOHOB.
1. BuneodparMeHThI U ciaifipl 0 TeEMe ypoka

OnwuceIBaTh CIIOCOOBI MOTYYEHUs] KETOHOB M Ha 3TOM OCHOBE
YCTaHABIMBATh T'E€HETUYECKYI0 CBSA3b MEXKAY Kilaccamu
OPraHUYeCKUX COCIUHECHUM.

3anuceiBaTh (GOpMysbl KETOHOB M JaBaTh MM Ha3BaHUS B
COOTBETCTBUU C npaBuiamu HomeHknarypel [IUPAC.




1u

CBoiicTBa 1
MIPUMEHEHHE KETOHOB

®u3n4ecKue CBOMCTBA KETOHOB.

[Iporuo3 peakimoOHHOK CITIOCOOHOCTH KETOHOB.

XHUMHYECKHE CBOICTBA: peakuuu NIPUCOETUHEHUS
(uma"oBogoOpona,  TUIpocyidbGUTa  HATpUs,  pEaKTUBa
['punbsipa, TUApUpPOBAHUE), PEAKIMH OKUCIEHUS, pPEAKIUU
3aMelleHus 110

0-yIJIEpOJHOMY aTOMY.

. BuneodparMeHThI 1 CTalpl IO TEME YpoKa.

JI. OTHolIeHHE aneToHa K BOJAE.ALETOH KaK OpraHMYecKui
pacTBOPUTEIND

Xapakrepu3oBarth (U3UUYECKUE M XUMHUYECKHE CBOWCTBA
KETOHOB Ha OCHOBE COCTaBa U CTPOCHUS UX MOJIEKYJL.
[TpoBOMTH TAOOPATOPHBIE OMBITHL € COONIIOJICHUEM ITPABHI

TEXHUKH O€30MaCHOCTM M  3KOJOTMYECKH TIPaMOTHOTrO
oOpartieHus ¢ 000pyJI0BaHUEM U PEaKTUBaMHU.
Habmromate  xuMuyeckwe  sBIeHHS ©  (PUKCHPOBATH

pe3ynbraTel HaOmoneHui. PopMyIMpPOBaTh BHIBOJABI Ha HX
OCHOBE

14 [TpakTuueckas HccnenoBanue CBONCTB albJETHIOB U KETOHOB CoOmronaTh mpaBuiia TEXHUKH O€30MAaCHOCTH MPH paboTe C
pabora 4 1ab0paTopHBIM 000py/I0BaHUEM, HarpeBaTelIbHbIMU
npuOopaMu, XHMHUYSCKAUMH pEaKTHBAMH. OKOHOMHO |
9KOJIOTUYECKH TPAMOTHO O0OpaIIaThCsi C HUMHU.
UccnenoBaTh CBOMCTBA OPraHMYECKUX BEIIECTB.
Habmonate  xumuueckue  sSBIEHUS W (PUKCHpPOBATh
pe3yabTaThl HaOmoneHud. @opMynHpoBaTh BBIBOJBI Ha HX
OCHOBE
134 TEMA 8. KAPBOHOBBIE KHUCJIOTHI U UX ITPOU3BOJHBIE
14 KapGonossie [TonsaTre 0 KapOOHOBBIX KHCIIOTAX. OnuceIBaTh CTPOCHUE KAPOOKCHIIBHON TPYIIIIHI.
KHCJIOTHI: Knaccudukanus  kapOOHOBBIX — KHCIOT: 1o  mnpupojne | KmaccudumupoBate KapOOHOBBIE KHCIOTHI IO MPUPOJIC
KJ1accUpUKaus u YIJIEBOJOPOJHOIO pajavKalia, IO YUCITy KapOOKCUIIBHBIX | YIJIEBOJOPOAHOTO pajauKaia, IO YHCIY KapOOKCHUIIbHBIX
CTpOEHHUE rpynn. OJeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE | TPYIIIL.
KapOOKCHUIILHOM TPYIIIbI. XapakTepu3oBaTb HaxOXJCHHE KapOOHOBBIX KHUCIOT B
Kap6oHOBbIE KUCIIOTHI B IPUPO/IE. IPUPOJIE U UX OHOJIOTHYECKYIO POJIb
. Buneodparmentel ©  Claiiapl MO0 TEME  ypOKa.
lapocTep>kHeBbIE MOJETN MOJIEKYNl KapOOHOBBIX KHCIOT.
Tabmuna «Knaccudukaruys KapOOHOBBIX KHCIOTY
1y [IpenenbHble l'omonoruueckuid  psa = OpelenbHBIX  OJHOOCHOBHBIX | XapaKTepU30BaTb  TOMOJIOTHYECKMA  psAd  MpelelbHBIX
OJIHOOCHOBHBIE KapOOHOBBIX KUCIOT. MI30Mepus 1 HOMEHKIIATypa. OJIHOOCHOBHBIX KapOOHOBBIX KHCIIOT.
kapOoHoBbie kucnoThl | JI. ®dusmueckue CBOMCTBa MypaBbUHOHM, YKCYCHOMH, | YcTaHAaBIMBaTh 3aBUCUMOCTh MEXKAY HX COCTaBOM H
MaTbMUTHHOBOM M CTEAPHHOBOI KHUCIIOT. (bU3NYECKUMU CBOMCTBAMH.
Buneo ¢parmeHTsl U cnaiiibl Mo TeMe ypoka CBs3bIBaTh  MEXKMOJICKYISIPHYIO  BOJOPOAHYIO  CBSI3b  C
(bu3NYECKUM CBOMCTBAMH KHUCIIOT.
3anuceiBaTh  (QOpPMYNBI  TPENeNbHBIX  OJHOOCHOBHBIX

KapOOHOBBIX KHCIIOT Pa3IMYHOTO CTPOEHUS M HA3bIBaTh UX B
COOTBETCTBUU C npasuiamu HomeHkiarypel [IUPAC




lu Cnoco6bl monyuenns | IlomydeHust KapOOHOBBIX KHCJIOT OKHCJICHHE MAJIKaHOB, | XapaKTepHU30BaTh 0OIIME U OCOOCHHBIE CIOCOOBI MOITYYCHHS
KapOOHOBBIX KUCIIOT QJIKEHOB, IEPBUYHBIX CIUPTOB U albJAETUAOB, a TaKXkKe | KApOOHOBBIX KUCIIOT.
TUIPOJIM30M (TPUTAJIOTr€HAIIKAHOB, HUTPUJIOB). VYcranaBnuBaTh I'€HETHUYECKYIO CBSI3b MEXAY KapOOHOBBIMU
[lonmyuenuss ~ MypaBbUHOH  KHCJIOTHl ~ B3aUMOJICHCTBUEM | KUCIOTAMU U IPYIMMH KJIaCCaMU OPraHUYECKUX COEAUHEHUN
ruipokcua Hatpus ¢ okcunom yriepoaa (II), ykcycnoi—
KapOOHUJIMPOBAHUEM METHJIOBOTO CHUPTa U OpOXKEHUEM
3TaHOJIa, IPONIMOHOBON —KapOOHUIMPOBAHUEM STHIICHA.
. BuneodparMeHThI U Caipl IO TEME YpoKa
24 CaoiicTBa ®dusndeckue CBOMCTBa KapOOHOBBIX KHCIIOT, 00yciioBiieHHbIe | [IpoTHO3MpOBaTh XMMUYECKHE CBOMCTBA KapOOHOBBIX KUCIOT
MpeACTbHBIX MOJISIPHBIMU MaccaMi ¥ BOJOPOJIHBIMH CBSI3IMU. Ha OCHOBE COCTaBa U CTPOEHUS UX MOJIEKYI.
OJIHOOCHOBHBIX [IporHo3 xuMuueckux cBOMCTB KapOOHOBBIX KUCIOT. OOuue | [loarBep:kaaTe 3TH NPOTHO3BI XApAaKTEPUCTUKOW OOMIMX H
KapOOHOBBIX KHUCJIOT CBOMCTBA KUCJOT. O0COOEHHBIX CBOMCTB KapOOHOBBIX KHCIIOT.
Peakuuu mno yraneBomopomHoMy panukany. OOpazoBanue | [IpoBoauth J1abopaTopHbl€ OMBITHI C COOMIOJEHHEM IPaBUI
(YHKIIMOHATBHBIX MPOU3BOAHBIX. Peakuus stepudukanum. TEXHUKH  O€30IaCHOCTHM M SKOJOTHYECKH  I'PaMOTHOTO
OO0pa3oBaHre TaJOTCHAHTHAPUIOB, AHTHUIPHIOB, aMHUJIOB, | OOpaIIEHUs ¢ 000PYIOBAHHEM M PEaKTHBAMMU.
HUTPUJIOB. Habmionate  xumuueckue  siBA€HMST M (DUKCHPOBAThH
J. BuneodparmenTsl u crnaiiapl mo teme ypoka. [lomydenue | pe3ynpTaThl HaOmoneHui. @opMynupoBaTh BBIBOJBI Ha HX
YKCYHOM30aMHUJIOBOTO A(upa. OCHOBE
JI. O3nakomiieHHe C (U3MYECKUMHU CBOWCTBAMH HEKOTOPBIX
MpeiebHBIX OJTHOOCHOBHBIX KUCIIOT: MypaBbUHOM, YKCYCHOH,
MaciassHOM. OTHOLIEHHWE pa3IMYHBIX KUCIOT K  BOJE.
B3anmopeiictBre pacTBOpa yKCyCHON KUCIIOTHI:
—c merautom (Mg uu Zn);
— ¢ okcugom merasa (CuO);
— ¢ ruapokcuaoM metamuta (Cu(OH)2 umu Fe(OH)3)
— ¢ coabto (NaxCO3 1 pacTBOPOM MbLIA)
1y Baxwueiimue MypaBbuHass M YKCyCHas KHCIOTBI, Kak mpeactraButenu | KmaccuduuupoBaTe KapOOHOBBIE KHUCIOTHI MO Pa3IHYHBIM
MIPEJICTaBUTENN MIpeIeIbHBIX OJJHOOCHOBHBIX KAPOOHOBBIX KHUCIIOTHI. OCHOBAHUSIM.

Kap6OHOBI>IX KHCJIOT 1
HUX IIPUMCHCHHUC

ITaneMuTHHOBAS u CTCapuHOBasd
npeaACTaBUTCIN BBICITHUX MpCaACIbHBIX
Kap6OHOBLIX KHCJIOT.

AKpI/IJ'IOBaH U MCTAKPUIIOBAA KHUCIIOTBI, KaK HNPCACTAaBUTCIINU
HETIPCACIIbHBIX O THOOCHOBHBIX Kap6OHOBBIX KHUCJIOT.
OHeI/IHOBaH, JIMHOJICBAA U JINHOJICHOBAA, KaK NPCACTAaBUTCIIN
BBICIIHUX HECIPCACIbHBIX OTHOOCHOBHBIX Kap6OHOBLIX KHUCJIOT.
ben3zoiinas n cajiuiuiioBas, KakK npeaACTaBUTCIN
APpOMATUYCCKUX Kap6OHOBLIX KHUCJIOT.

KHCJIOTHI, Kak
OJHOOCHOBHBIX

Ha3zpiBaTh HpeﬂCTaBHTeHeﬁ OCHOBHBIX TI'PYIIIL Kap6OHOBBIX
KHCJIIOT, 3aIIMChIBaThb Hux (bOpMy.]'IbI, XapaKTCPU30BaATb
CBOﬁCTBa, CII0COOBI TMOJIYHYCHUS U IPUMCHCHUC.




JIByXOCHOBHBIE ~ KapOOHOBBIE  KHCIOTHI Ha  TIpUMEpe
LIaBEJIEBOM.

[Ipumenenue 1 3HaUeHUE KAPOOHOBBIX KUCIIOT.

A. Komnekmusi  opranudeckux  Kucior. OTHouieHue

MpEeACIbHBIX W HEMPEIEIbHBIX KHUCIOT K OpOMHOW BOJAE U
pacTBOpy NepMaHraHaTa Kajaus

lu Coun KapOOHOBBIX [Tomy4yenue comneil KapOOHOBBIX KHCIOT Ha OCHOBE OOmMX | XapakTepu3oBaTh CIOCOOBI TOJMYYEHHUS U XUMHUYECKHE
KHUCJIOT. Mbl1a CBOMCTB  KHUCJIOT:  B3aUMOJICICTBHEM C  aKTUBHBIMM | CBOMCTBa coJiell KapOOHOBBIX KHCIIOT.

MeTalJlaMi, OCHOBHBIMH OKCHJAaMH, OCHOBAaHUSAMU WM | ONUCHIBaTh MbliIa KaK HaTPUEBbIE U KAIMEBBIE COJM JKUPHBIX
COJISIMHU. KapOOHOBBIX KUCIIOT.
[lonyuenue coseii  KapOOHOBBIX  KHCJIOT  UIEJIOYHBIM | XapaKTepU30BaTh KECTKOCTh BOJIBI U MpEAIarath
TUIPOJIU30M CIIOKHBIX A(PUPOB. CHocoObl €€ ycTpaHeHHUs.
XUMHYECKHE CBOMCTBA coJiel KapOOHOBBIX KUCIOT: Tuaponu3 | Habmogate  xumuueckue  siBIeHUST U (PUKCHpPOBATh
[0 KaTHOHY,pPEaKIIM HOHHOTO OOMEeHa, MUPOJIH3, AIEKTPOJIU3 | pe3yabTaThl HaOmoaeHuil. dopMynupoBaTh BBIBOJBI Ha HUX
BOJTHBIX PaCTBOPOB. OCHOBE
Mpsura. JKECTKOCTH BOJIBI M CIIOCOOBI €€ yCTpaHEHUS.
[Ipumenenue cosielr KapOOHOBBIX KHCIIOT.
. Ilonyuenune mbuia u3 xxupa. CpaBHEHUE MOIOIIUX CBOMCTB
xo3siicTBerHoro Meuta 1 CMC B )kECTKOU BOIE

lua CnoxHble 3¢upbl CrpoeHne MOJEKyd, HOMEHKJIATypa M H30MEpPHs CIOXKHBIX | XapakTepu3oBaTh CTPOCHHE, HOMEHKIATYPY, W30MEPHIO
a¢upoB. x ¢pusnueckne cBOMCTRA. CJIOKHBIX 3(hUpOB.
CrocoObl  mosydyeHMs — CIOXKHBIX — 3(upoB:  peakuus | OnuceiBath (U3NUECKUE CBOICTBA M CHOCOOBI MOJY4EHUS
TepupUKaALMY, B3aUMOJICHCTBUE CHUPTOB C AHTUAPUAAMH | CIOKHBIX 3(UPOB.
U raJIOr€HaHT U IPUIaMU KHCJIOT peakuuedt | [IporHo3upoBaTte XMMHUYECKHE CBOMCTBA CIOXKHBIX 3(UPOB U
IOJINKOHJICHCALIUN Ha npuMepe IIOJIy4EHUs | KOHKPETU3UPOBAaTh IIPOTHO3 pPEakUMsAMHM THAPOJIu3a U
noJIM3TUIIEHTepedTanaTa. XUMHUECKUE CBOICTBA CIIOKHBIX | TOPEHHUS.
3(pUpOB: TUAPOIU3 U TOPEHHUE. VYcraHnaBnuBaTh  B3aUMOCBSI3b  MEXJAY  CBOWCTBAaMH U
[IpuMeHeHue CloXHBIX 3()UpPOB. IPUMEHEHHEM CIIOKHBIX 3(HUPOB.
. Komnekuus cnoxseix 3¢upos. [llapocrepxueBbie Mojenu | HaGmronate  XuMudeckue — siBIEHMS U (DUKCUPOBAThH
MOJIEKYJ CJOXHBIX 3(HPOB U M30MEPHBIX MM KapOOHOBBIX | pe3yiabTaThl HaOmoaeHud. DOpMyIupoBaTh BBIBOABI HA HUX
kucinoT. [losrydeHne nNpusTHO NaXHYIIETo CI0XKHOTO0 3dupa. OCHOBE
JI. Os3nakomneHue ¢ oOpa3laMu CIOXHBIX 3(UPOB.
OTHOIIEHHE CHOXKHBIX 3(QUPOB K BOJE M OPraHMYECKUM
BellecTBaM (Kpacurtensm).BriBeeHHe JKUPHOTO MSATHA C
MTOMOIIIBIO CII0XKHOTO 3(upa

lu Bocku u xupsl Bocku, wux crpoeHue, cBoiicTBAa UM  KiaccUpHKanMs: | XapaKTepH30BaTh COCTaB U CTPOCHUE BOCKOB H KHPOB.

PACTUTCIILHBIC U JKUBOTHBIC. buonorunueckas POJIb.

Ha ocnoBe cocTapa MPCACKA3bIBATH XUMUYCCKUC CBOMCTBA U




JKupsl, uX CTpoeHHE U CBOMCTBA: OMBUICHUE, TUAPUPOBAHUE
pPaCTUTEIBHBIX KUPOB.

buosornueckas posb )XUpPOB

3aMeHa )KUPOB B TEXHUKE HEIHUIIIEBBIM ChIPHEM.

J. OTHOUIEHHE CIMBOYHOTrO, IOACOJHEYHOTO, MAIIMHHOIO
MaceJl ¥ MapraprHa K BOJHBIM pactBopam 0poma 1 KMnOs.

KOHKpPETU3UPOBATh MPOTHO3  BAKHEUIIMMH
OMBUIEHUS, TUAPUPOBAHUS PACTUTENBHBIX JKUPOB.
VYcranaBinuBaTh MEXIPEAMETHBIE CBSI3M MEXIAY XUMHUEH U
OMOJIOTHEH.

PackpsiBaTh criocOOBI 3aMEHBI JKUPOB B TEXHUKE HEMHUIIEBBIM
CBIPBEM

peaKkuusIMu:

JI. PacTBOpMMOCTH KUPOB B BOJE M OPraHMYECKHX
PacTBOPUTEIISIX
24 [TpakTuueckas UccnenoBanue cBOMCTB  KapOOHOBBIX KucioT u  ux | CoOmronaTe MpaBuiia TEXHUKH 0€30MacHOCTU MpU paboTe ¢
pabota 5 MIPOU3BOIHBIX 1ab0paTopHBIM 000py/I0BaHUEM, HarpeBaTeJIbHbIMU
npubopaMy, XUMHMUYECKUMHU pEakTUBaMH. OKOHOMHO U
HKOJIOTMYECKU I'PaMOTHO 00paIaThCsl C HUMHU.
UccnenoBaTh CBOMCTBA OPraHMYECKUX BEIIECTB.
Habmonate  xumuueckue  siBJeHMsT W (PUKCHpPOBATh
pe3yabTaThl
14 O6o0menue u BrinosiHeHUE TECTOBBIX 3aJJaHUd U PENIEHUE 3a7a4 HA BBIBOJ | BBIMOIHATE TECTHI M yIPAKHEHUS, PEIIATh 3aJ1a4H 10 TEME.
cUCTeMaTH3alus dbopMyn  anblerusioB, KETOHOB, KapOOHOBBIX KHUCIOT, | [IpoBoAUTH OIIEHKY COOCTBEHHBIX IOCTUKEHHH B YCBOCHHH
3HaHUH 1O CIOXHBIX 3¢upoB. PemieHne pacy€THBIX 3aJad Ha OCHOBE | TEMBI.
anpJieruiaM, KeTOHaM, | CBOMCTB  albJErua0B, KETOHOB, KapOOHOBBIX KHCIOT, | KoppekTupoBarh CBOU 3HAHUSA B COOTBETCTBUU
KapOOHOBBIM CIIOXHBIX 3(UPOB U KUPOB. BrimonHeHue ynpakHEHUN Ha | C INITAHUPYEMbBIM Pe3yIbTaToOM
KHCJIOTaM, CJIOKHBIM | YCTAHOBJIICHME TE€HETHMYECKOW CBS3M MEXIy KiaccaMu
sadupam U Kupam YIJIEBOJOPOJOB M KHUCIOPOACOJAEPKAIIUX  OPraHUYECKUX
coenuHeHUN (uermouyku npeBpamenuii). [loarotoBka
KOHTPOJIbHOU paboTe
14 KonTponbHas pabota 4 o Temam «AJbIeru/ibl U KeTOHbD», «KapOOHOBBIE KUCIOTHI U UX MPOU3BOIHBIE»
104 TEMA 9. YI'VIEBOJbI
1y VYrneBoapl: ctpoeHue | CocTaB MOJIEKYIN YIJIEBOJIOB U UX CTPOECHHUE. XapakTepu30oBaTh COCTaB yIJIEBOJOB U Kilaccu(pUupoBaTh Ux
U KJIacCU(pHUKAIUs Knaccudukanuss  yrieBogoB:  MOHO-AM-,  OJHUIO- U | IO Pa3IMYHBIM MPU3HAKAM: [0 OTHOLIEHUIO K THAPOIH3Y, IO
MOJIUCAXapUAbl; KETO3bl M albJI03bl; TETPO3bl, MEHTO3bI, | COJEPKaHUI0 KapOOHWJIBHON TpyMIbl, [0 4YHUCIYy aTOMOB
rekco3sl. BoccTaHaBiauBarllue W HEBOCCTAHABIMBAIOUIUE | YTIIEPO/a.
yrieBojpbl. buonoruueckas posib YriaeBOoJOB M 3HaueHHE B | 3aHMCHIBATh (POPMYIIBI YIIIEBOAOB M YPAaBHEHMS MHAPOIIN3A.
KU3HHU YeJI0BEKa VYcraHaBnMBaTh MEXIIPEIMETHBIE CBA3M MEXIY XUMHEH U
J. OO6pa3upl yrieBojoB M u3aenuid u3 HuUx. Ilomydenue | Guonorueil.
caxapaTa KaJblUsi W BBIJEJICHME caxapos3bl M3 pacTBopa | Habmiogate  xuMuueckue  sBI€HUS M (PUKCHPOBATH
caxapata kanpius. Tabnuna «Knaccudukanus yrieBogaos» pE3YAbTaTHI
lu Monocaxapuasl. CrpoeHne  MoOJeKyl  MOHOCaxapuaoB  Ha  npuMepe | XapakTepu3oBaTh ONTHUECKHE M30MEPBl KakK CIEACTBHE
[lenTO3BI IJIMLIEPUHOBOTO AJIbJETH]IA. HaJIM4YMS B MOJIEKYJIE MOHOCAXapUJI0B aCCUMETPUYHOIO aroMa




Onrtuyeckre M30MEpbl MOHOCAXapuIOB U UX OTPaKCHUE Ha
nMcbMe ¢ momoiiso popmyn Ourniepa.

Pu6o3za u pe3okcupubo3a kak mnpexacraButrenn D-meHrtos.
CtpoeHne ux MOJIEKYJ I U OHOJIOTHYEeCKast POJIb.

. BuneodparMeHThI 1 CIalpI IO TEME YpoKa

yriaepoaa.
Paznnuate MmoHocaxapuas! L- u D-psana.

OTtpaxkaTb CTpPOCHHE MOJIEKYJT MOHOCAXapHJIOB C IOMOUIBIO
dbopmyn duiepa.

Paznuuars prbo3y u 1e30KkcupruO03y MO COCTaBy, CTPOCHUIO U
OMOJIOTHYECKON POJIH

24 Monocaxapuasl. CrpoeHne MOJISKYIIBI M PU3NICCKUE CBOMCTBA TIIFOKO3HI. XapakTepu3oBaTh ONTHYECKHUE HW30MEPhI TJIIOKO3bI  Kak
I'exco3bl [uknudyeckre GOPMBI TITFOKO3bIM X OTPAKECHUE C MIOMOIIBIO | CICACTBUE  HANWYHMS B MOJIGKYJIE  MOHOCaxapHUOB

dbopmyn Xeyopca. [ mTuko3uaHbI THAPOKCUI. a-D-Timoko3a 1 | ACHMMETPUYHOTO aToMa yriiepo/ia.
S-D-rimoko3a. Paznuuars rexco3sl D-psga ana a- u f-rmoko3bl. OTpaxkarh
Tayromepust Kak pe3yJbTaT PABHOBECHS B PACTBOPE TJIFOKO3bI. | CTPOCHHE MOJIEKY] MOHOCAXapuIOB C IOMOIIBIO  (HOpMyI
[Tonyuenue rinroko3bl. DOTOCUHTES. Xeyopca.
XUMUUECKHE CBOWCTBA: PEAKIMU [0 albJeruaHoi u mno | Pasnuyars raroko3y m (Qpykro3y mo cocraBy, CTPOCHHUIO H
TMIPOKCHIBHBIM rpymmaM. CHuproBoe, MOJIOYHOKHUCIOE | OMOJIOTHYEeCKO posin
Y MACIITHOKHCIIOE OPOYKEHUS TIFOKO3bI.
®pykTo3a Kak W3oMep TIIHOKO3bl. CTpyKTypa W (Qu3nUecKue
Y XMMHYECKHE CBOMCTBA.
. Bunmeodbparmentsl W chnaiasl mo TeMme ypoka.Peakius
«cepeOpsHOTO  3epkajiay A TIIOKO3bl.  Peakiuu
¢ (YyKCHHCEPHUCTON KUCTIOTOM.
JI. O3HakomiieHWe C (PU3NYECKUMH CBOWCTBAMH TJTFOKO3BI.
B3aunmoneiictBue 1r0Kk03bl ¢ ruapokcuaoM wmemu(ll) mpwu
KOMHAaTHOW TeMIIepaType U IPU HarpeBaHUU

I Jucaxapu bl Crpoenue monekyn nucaxapuaob. Caxaposa. Haxoxaenue B | Xapakrepu3oBaTb CTPOCHHE MOJIEKYJ —JUCaxapuaoB U
npupose. IIpomsBoacTBo caxapo3bl K3 caxapHOM CBEKIBL. | 3alIMCHIBATh YPABHEHHUS PEAKIUI THAPOJIN3A.
XHUMHYECKUE CBOMCTBA CaXapO3bl. Pa3nuuare caxapo3bl, MaJbTO3bl M JIAKTO3y II0 COCTaBy,
JlakTo3a M ManbTO3a Kak M30MEpbl caxaposbl. X cBOWCTBA U | CTPOEHUIO 1 OMOJIOTUYECKOM POIIH.
3Ha4YEHHE. OnuceiBaTh MPOMBIIIJIEHHOE MPOU3BOJCTBO €axapo3bl HU3
. OrTHolEeHHEe pacTBOPOB €axapo3bl M MalbTO3bl K | CaXapHOU CBEKIIbI
ruapokcuay meau(ll).
JI. KucinoTHslil rHapoan3 caxaposbl

14 [Tonucaxapusl. CrpoeHue MoJIeKys OJIMCAXapHuI0B. XapakTepu3oBaTh COCTaB M CTPOEHUE KpaxMmaja Kak

Kpaxman Kpaxman. CocraB u CTpOEHHE €ro MOJEKYl. AMMIO3a | MPOAyKTa  PEAKIUH  TOJMKOHICHCAIUH O-TIJIFOKO3BI,

U aMWIONIEKTUH. XMMHYECKHE CBOWCTBA: TUAPOJIM3 U
KauecTBeHHas peakuus. HaxoxaeHue B mpupoje, NoJIydeHue
KpaxMajga W €ro IpuMeHeHHe. buonorudeckas poib
Kpaxmaia.

XUMHYECKHE CBOMCTBA Kpaxmalia. OnwuceiBaTh TCOMETPUTIO
MOJIMMCPHBIX Hemnei Kpaxmalia.

3anuceBaTh YPaBHCHHEC CTYIICHYATOI'O T'MAPOJIN3a KpaxMajia.
I/IIICHTI/I(I)I/II_II/IpOBaTL KpaxMajl € TIOMOIIbIO KaueCTBEHHOM




. O3nakomiieHne ¢ (DU3NYECKUMM CBOIiCTBaMM Kpaxmala.
[Tony4yeHnue kpaxmMaJbHOTIO KJIEHCTEPA.
JI. KayecTBeHHas peakuys Ha KpaxMall

peakinuu

14 Hemnronosa CtpoeHnue MoJIEKY IEJUTIONIO3HI. OnuceiBaTh CTPOCHUE TMOJMMEPHOW IETIOYKH MOJICKYJIBI
CaolicTBa 1IEIIIONO3bI: 00pa30BaHME CIOKHBIX 3(UPOB M | LEILIIONO3bI, KAK IPOAYKTa PEAKIHUH IIOJMKOHACHCALUH [+
MIPOTYKTOB AJTKHUIHPOBAHUSL. TJTFOKO3BI.
Hutparel u ameratsl [E/UIFOJIO36I — OCHOBA IMOJIyYCHHUS | XapaKTepH30BaTh XHMHUYECKHE CBOMCTBA IEJUTIONO3bI, €€
B3PBIBUATHIX BEIIECTB M HCKYCCTBEHHBIX BOJIOKOH. HAXO0XJICHUE B TIPUPOJIC U OMOJIOTHYECKYIO POJIb.
Haxoxnenne B npupoge u e€  Omonormueckas | CpaBHUBATh KpaxXMall U LEILIION03Y
ponb.IlpruMeHEeHrE HEIUTIOIO3bI.
. O3nakomieHue ¢ GU3NIECKUMHU CBOMCTBAMH IEJUTIOJIO3HI.
[TonyueHnue HUTPATOB IEILITOIO3HI.
JI. O3HaKOMJIEHHE C KOJUIEKIIMEN BOJIOKOH
14 [TpakTnueckas HccnenoBanue CBOMCTB YIIIEBOJOB CoOmroaTh mpaBWiia TEXHUKH O€30MAaCHOCTH MPH padboTe C
pabota 6 1a00paToOpHBIM 000py/I0BaHUEM, HarpeBaTelIbHBIMU
npuOoOpaMu, XHMHUYSCKAUMH pEaKTHBAMH. OKOHOMHO |
9KOJIOTMYECKU IPAMOTHO OOPAIAaThCS C HUMHU.
UccnenoBaTh CBOMCTBA OPraHMYECKUX BEIIECTB.
HaGmrogate  XuMuueckwe  sIBJICHUS W (PUKCUPOBATH
pe3yabTaThl
lu O6061enHue u BrinonHeHue TeCTOBBIX 33JaHUN U PElICHHE 3a]a4 Ha BBIBOJ| | BBIMOIHATE TECThI U yIIpaXKHEHUs, pEIIaTh 33ja4u M0 TeME.
cUCTeMaTH3aIHs ¢dbopmyn yrineBonoB. Pemienue pacuérHbiX 3amad Ha ocHoBe | [IpoBoAMTH OIIEHKY COOCTBEHHBIX IOCTUKEHHH B YCBOCHHH
3HAHUM MO YIJIEBOJaM | CBOMCTB  YIJIEBOJIOB.  BbINONIHEHHWE  yIpaXHEHUHM  Ha | TEMBI.
yCTaHOBJICHHE T'€HETHYeCKOM CBs3u Mexay kiaccamu | KoppektupoBarhb CBOM 3HaHUS B COOTBETCTBUU
yTJI€BOJIOB U KHCJIOPOJICOAePrKAUX OpPraHUYECKUX | C TUIAHUPYEMBIM PE3YJIbTaTOM
coenuHeHuil (uenouku mnpeBpaimieHuit). IloarotoBka k
KOHTPOJILHON paboTe
1y KonTponbHas pabota 5 1o teme «YTaeBoab»
144 TEMA 10. ASOTCOAEP KAIIUE OPTAHUYECKHUE COEAUHEHUS
lu AMUHBI: [Tonsitne 06 ammHax. Knmaccudukanus aMUHOB: MO YHCIy | XapaKTepU30BaTh CTPOCHHE, KIIACCU(PUKAILMIO, U30OMEPUI0 U
KIaccuguKanus, YIACBOJOPOIAHBIX  pagUKaNoB (TMEpBUYHBIC, BTOPUYHBIC, | HOMEHKIATYPY adu(paTHIECKHX U apOMaTHUYECKUX aMHHOB.
CTpOEHUE, U30MEPHS U | TPETUYHbIE) © 1Mo ux 1npupone  (anudarudeckue, | OMUCHIBATH TOMOJIOTUYECKUE PSJIBI anuQaTuIecKux u
HOMEHKJIaTypa apoMaTHUYECKHE U KUPHO-APOMATUUYECKUE). apoOMaTUYECKNX aMUHOB.

DIEKTPOHHOE U MPOCTPAHCTBEHHOE
aMWHOB.
T'omonornueckut

CTPOCHUC MOJICKYII

pAA, HN30MCpHUA )4 HOMCHKJIATYpa

Pazauyate roMoJioTH H HU30MCPhbI
ApOMAaTUYCCKUX aMHUHOB

amupaTuyeckux |




IpeACIIbHBIX aJ'II/I(baTI/I‘ICCKI/IX AMHHOB.

l'omonornueckuii  psa, U30MepuUss M HOMEHKIATypa
apoOMaTHYE€CKUX aMHUHOB.
. BuneodparMeHThI 1 CTalpI IO TEME YpOoKa.
JI. U3roTtoBiieHME IIAPOCTEPKHEBBIX MOJEIECH  MOJIEKYII
M30MEPHBIX AMHHOB
14 Crioco0Owr mosryuenust | CriocoObl MOJTY4CHUSI anpaTUHIECKUX aMUHOB: | XapakTepu30BaTh CHOCOOBI TOJTYYCHHUS apOMATHYECKUX H
aMUHOB B3aMMOJICIICTBUEM aMMHAaKa CO CIUPTaMU, B3aUMOACHCTBUEM | anu(aTHYEeCKUX aMUHOB.
rajJjoreHajJKaHoB C AaMMHaKOM, B3auMOJCHCTBHEM coJiel | PackpbiBaTh poOJb JIMYHOCTH B UCTOPUM XUMHUHU Ha TPUMEpE
ATKUJIAMMOHHUS CO MIETOYaMHU peakiuu 3uHUHA.
Crioco6s1 MOJTY9EeHUSI apOMaTHYECKHUX aMUHOB: | YCTaHaBIMBAaTh  T'€HETUYECKYIO  B3aUMOCBS3b  MEXKIY
BOCCTAHOBJIEHUEM apOMaTHYECKUX HUTPOCOCIMHEHUN | aJIkaHAMU u aMUHaMH, CIUpTaMu Y aMUHAMH,
(peakmuss  3WHWHA), B3aUMOJICUCTBHEM  apOMATHYECKUX | HUTPOCOCIUHEHUSIMU U aMUHAMU
aMUHOB C TaJICHAJIKAHAMH.
. BugeodparmMeHTs! U ciaii/ipl 1o TeMe ypoka
I CaoiicTBa n [IporHo3 peakunoHHOW CHOCOOHOCTHM aMHHOB Ha OcHOBe WX | Ha ocHoBe coctaBa W CTpOo€HHS MOJIEKYJd aMHUHOB
MMPUMEHEHHE aMUHOB | AJICKTPOHHOTO CTPOCHHUSI. MIPOTHO3MPOBATh UX OCHOOBHBIE CBOWMCTBA W TIOJATBEPKIAThH
XHWMHYECKHE  CBOMCTBA AaMHMHOB, KaK OpPraHMYECKUX | POTHO3 YPABHEHUSAMH XUMHUYECKUX PEAKLIUN.
OCHOBAaHUI. Peaknuu ANEKTPOPHIBHOTO 3aMEIICHMS | YCTaHABIMBATh  B3aUMOCBSI3M  MEXIy CBOHCTBAMU M
apOMaTHYECKUX aMUHOB, Peakun OKHUCJICHHUS, | 00JaCTSIMU IPUMEHEHHSI AMUHOB.
ankuinupoBanusi. OOpazoBanue amuaoB. BsammopeiicTBue | PackppiBaTh pojib apOMaTHYECKUX aMHUHOB B IPOW3BOJICTBE
AMHHOB C a30TUCTOM KHUCIOTOM. KpacuTenei
[IpuMeHeHre aMMHOB Ha OCHOBE CBOMCTB.
JI. ®usmyeckue cpoiictBa aHmiauHa. OTHOmIeHHE OeH30:1a
v aHWwIMHAa  KOpoMHOM  Boje.  KoeKuusaHWIMHOBBIX
KpacuTesen. I'openue METUJIaMHUHA.
BzaumopeiictBuemMeTriiaMuHa M aHWIMHA C  BOJIOM |
KHCIJIOTAMHU. OkpamuBaHueTKaHen AHWJIMHOBBIMU
KpacUTEIsIMU
lu AMHHOKHUCIIOTHI: [Tonsitne 00 amuHokuciotax. CTpoeHue MOJNEKyn U | XapaKTepu3oBaTh CTPOCHHE, KIIACCU(PUKALUIO, U30OMEPUI0 U

CTPOCHUEC MOJICKYII,
KJ'IaCCI/I(l)I/IKaI_II/ISI u
IOJIYYCHHC

HOMCHKJIaTypa aMHUHOKHCJIOT.

CrocoObl  MOJIy4eHHsST aMHHOKHCIIOT: THJIPOJIU3 OEJIKOB,
CHHTE3 Ha OCHOBE TaJIOTCHONPOU3BOJIHBIX KapOOHOBBIX
KHUCJIOT, [HMAHTUAPUHHBIN CHUHTE3, OHOTEXHOJOTHYCCKUI
CI10c00.

. T'uaponus GENKOB ¢ MOMOIIBIO TIETICHHA

HOMCHKJIaTYpY aMHUHOKHCJIOT.

OnuceIBaTh CIIOCOOBI MOJIy4YCHUS aMUHOKHUCIIOT.

PaCKpHBaTL pOJIb aMHUHOKHCJIOT B O6MCHCBCH.I€CTB B KHUBBIX
OopraHmusmax.

YcranaBiauBaTh TCHCTUYCCKYIO B3aNMMOCBA3b
MCKAY KaOOHOBBIMHU KHCJIOTaMU U aMHHOKHUCIIOTAMH.

Ha ocHoBe anamm3a cocTaBa aMHHOKHCIIOT IMPOrHO3UPOBATH




ux aMm(pOTEpHbIE CBOICTBA

14 CaoiicTBa u DuU3NYECKUE CBOMCTBA AaMUHOKHUCIIOT. Ha ocHoBe cocTtaBa M CTpOCHHS MOJIEKYJ] AMUHOKHUCIOT
MIPUMEHEHUE AMMHOKHUCIIOTHI KaK amQpoTepHbIC OpraHWYeCKUe | MPOTHO3UPOBATH UX aM(pOTEpPHBIC CBOKCTBA U TMOJTBEPKIATh
AMUHOKHCIIOT COCIMHEHUS: B3aUMOJICUCTBUE C KHUCJIOTaMH W IIEJI0YaMH, | IPOTHO3 YPAaBHEHUSMHU XUMUUYECKUX PEAKIIAN.

o0Opa3oBaHue OUITOJISIPHOTO MOHA. PackpriBaTh poJIb MEXMOJICKYIISIPHOM
Peakumu srepudukaiiv 1 KOHICHCAIINH. JEruApaTalid MOJIEKYJI aMUHOKHUCIIOT B o0Opa3oBaHUH
[lentunHas cBS3b U MOJTUTIETITHIBIL. OCJIKOBBIX MOJICKYJI U MOJTYYCHUH TIENTUIOB.
KauecTtBeHHbI€ peakiiuu Ha aMUHOKHUCIIOTHI: HUHUTUPUHOBAS | YCTaHABIMBATh  B3aUMOCBSI3b  MEXKJY  CBOWCTBAaMU W
Y KCAaHTONIPOTEHMHOBAHUSI. MPUMEHEHUEM aMHHOKHCIIOT U TIENTH/IOB.
[IpuMeHeHne  aMUHOKHCIOT W  Ouojorumyeckas poiib | OOHapyKUBaTh aMUHOKHUCIIOTHI C TIOMOIIbIO HUHTUIPHUHA
TIETITU]IOB.
J. OOHnapyxeHue (QyHKIMOHAJIBHBIX TPYII B MOJEKYJIax
AMHHOKHUCIIOT (Ha npuMepe TJIMIHA).
O6HapyXKEHNEaMUHOKHUCIIOT C TIOMOIIBI0O HUHTUIPUHA.
JI. I3rotoBiieHne Mozeel NpoCTENINX NENTHIOB

I benku CtpykTypbl MoyieKyn OenKoB: TEpBUYHAs, BTOpUYHasl, | XapakTepu3oBaTh MOJUMEPHYIO HOpuUpoay  OelkoB U
TpETUYHAS, YeTBEPTUUHAS. CTPYKTYPBI KX MOJICKYIL.
CuHTe3 OeNKOoB. OnuceiBaTh PU3NUECKUE U XUMUYECKHUE CBOWCTBA OCITKOB.
CBoiicTBa O€NKOB: JeHATypalus, THUAPOJIN3, KadecTBEHHBbIE | Pacmo3HaBaTh O€lIKM ¢ TOMOIIBIO KAYECTBEHHBIX PEaKIIUM.
peaKuu. Ha ocHOBe MeXIpeIMETHBIX CBSI3EH ¢ OMOJIOTHEH pacKphIBATh
buonorndeckue GhyHKITUU OCIIKOB. OMOJIOTHYECKYIO POJIb OCITKOB B )KMBBIX OpraHU3Max
. PactBopenue u ocaxxaenue 0enkoB. JleHaTypamus OeIKoB.
KauecTBeHHbIe peakiuy Ha OENKHU.
JI. PactBopenune OelkOoB B BOJE M HX KOAryJssius.
O6HapyxeHue 0enka B KypuHOM SIHIE U MOJIOKE

14a [IpakTuueckas AMUHBI. AMUHOKUCIIOTHI. benku CoOmoaTh MpaBWiia TEXHUKH O€30MAaCHOCTH IMPH padboTe C

pabora 7 1ab0paToOpPHBIM 0o0opynoBaHUEM, HarpeBaTesIbHbIMU
npubopaMu, XUMHUYECKUMHU pEaKTUBaAaMH. OKOHOMHO U
9KOJIOTHYECKH IPAaMOTHO 0OPAIaThCsl C HUMH.
HccnenoBaTh CBOMCTBA OPraHUYECKUX BEIIECTB.
Habmiogate  xumuueckue  sBJICHHS W (PUKCHpPOBATH
pe3yNbTaThI

14 Hyxnennosbie [TonsiTHEe 06 a30TUCTHIX OCHOBAHUSIX. OnuceiBaTh CTPOEHUE U CTPYKTYPbl MOJIEKYJI HYKJIEHMHOBBIX
KHUCJIOTBI Hyxneunosbsie kucnotel: PHK u JIHK. Hykneorunsr m ux | kucnor. HaspiBaTh cOCTaBHbIE YacTH HYKIEOTHUIOB H

COCTaB.
CpaBuenne JIHK u PHK wu wux ponp B nepenauu
HACJICICTBEHHBIX PHU3HAKOB OPraHU3MOB U OHOCHHTE3e

KJIaccu(UIMPOBATh UX.
Cpasuusars PHK u /ITHK.
XapakTepu3oBaTh pOJib HYKJIEMHOBBIX KHCJIOT B I€pefaue




Oenka.

A. Mongenn JHK u pasnmuunsix BuzoB PHK. OG6pasusl
NPOJYKTOB MUTAHUS M3 TPAHCTEHHBIX (OPM pPACTCHUNA U
KUBOTHBIX; JIEKapCTB M IMpenapaToB, W3TOTOBJIEHHBIX C
ITOMOIIBIO0 TEHHON MH)KEHEPUU

HaCJICACTBCHHBIX CBOMCTB OpraHnu3mMoB

lu Oo6o06menne n BoinosiHeHue TeCTOBBIX 33JJaHUN U pELICHUE 3a/1a4 Ha BBIBOJI | BBINOIHATE TECTHI U yIIpaXKHEHUSI, pEIIaTh 33Ja4l [0 TEME.
cUCTeMAaTH3aLus dopmMyn  a3oTconmepXKalMX ~OpraHWYecKuX coequHeHui. | [IpoBoAMTh OLIEHKY COOCTBEHHBIX JOCTHKCHHH B YCBOCHHH
3HaHUI MO Pemienne pacu€rHpIX 3aa4 Ha OCHOBE CBOWCTB AMHHOB W | TEMBI.
a30TCOJIEpKaIIIM aMUHOKHCIIOT. BpIinonHeHue ynpaxHeHuil Ha yctaHoBieHue | KoppektupoBarh CBOM 3HAHUSA B COOTBETCTBUU
OpraHMYeCKUM FEHETUYECKOM CBSI3M MEXIy KilaccaMd OpPraHMYeCcKUX | C IUIAaHUPYEMBIM Pe3yJIbTaTOM
COCIUHEHUAM coenuHeHu (uenouku npeBpamieHuit). Iloaroroska
KOHTpPOJIbHOU padoTe
lu KonTponbHas pabota 6 o Teme «A30TcoepKallie OpraHuyecKrue COeTMHEHMS
I [IpakTnueckas Wnentuduxaius opraHuyecKux coeAMHEHNN CobumoiaTh MpaBuiIa TEXHUKU O€30MacHOCTH IMpH paboTe C
pabota 8 1ab0paTopHBIM 000py/I0BaHUEM, HarpeBaTelIbHbIMU
npuOopaMy, XUMHUYECKUMHU peakTUBaMH. OKOHOMHO U
9KOJIOTMYECKU IPAMOTHO OOPAIaThCsl C HUMHU.
UccnenoBaTth CBOMCTBA OPraHMYECKUX BEIIECTB.
HaGmrogate  XuMuueckwe  sIBJICHUS W (PUKCUPOBATH
pe3ynbTaThl
29 O6001eHre 3HaHNH M0 KypCy OPraHNYeCKOM XUMUHU
I Wrorosas koHTposIbHAs paboTa 10 Kypcy OpraHM4ecKoN XUMUU
4y Pe3epBHOE Bpems
102 Hroro
Oo0mas xumus. 11 kaace
34

Tema ypoka

H3y4yaembie BONPOCHI

Buapl nesiTeJIbHOCTH 00y4alOIIMXCS




104 TEMA 1.CTPOEHUE ATOMA. IEPUOJUYECKHWI 3AKOHU MEPUOIUYECKAS CHCTEMA XUMHAYECKHUX JJEMEHTOB
A. U. MEHJIEJIEEBA
lu | Ctpoenue atoma CnoxHoe crpoeHue artoma. JlokasaTelnbCcTBa JTOrO: KaTOJAHBIE M | APryMEHTHPOBAaTh  CJIOKHOE  CTPOEHHE — aTroMma
peHTreHoBckue Jyud, (oTodPdeKkT, paauoakTUBHOCTh. OTKPBITHE | U COCTOSTEILHOCTh Ppa3IMYHBIX MOJIETIEH,
JJIEMEHTApHBIX YacCTHUI[: IEKTPOHA M HYKIOHOB (IIPOTOHOB U | OTPA’KaIOLIUX ITO CTPOEHHE.
HerTpoHoB). Mojaenu Tomcona, Pesepdopna, bopa. [Toctymnarer bopa. | @opmynupoBaTh mocTynarsl bopa.
CrpoeHue aToMa B CBETE€ KBAaHTOBO-MEXAaHUUECKUX IPECTABICHUH. XapaxkTepu3oBarb KOPITYCKYJISIPHO-BOJTHOBOM
. ®oroaddexr. Kartomgupie mayum (SIEKTPOHHO-TYYEBBIE TPYOKH). | Ayalu3M 4aCTHII MUKPOMHUPA
BuneogpparmenTsl u cnaiinel mo teme ypoka. Iloptperst Tomcona,
Pesepdopna, bopa
lu | CTtpoeHue aTOMHOTO Hyxnonbl (mpoToHBl U HEUTPOHBI),HYKIUAbL. [loHsiTHE 00 M300apax | XapakTepus3oBaTh COCTaB aTOMHOTO siapa. Pasnmnyare
anpa. U3otomnsl. U U30TOMNax. SepHble peakui U UX ypaBHEHUS. HYKJIOHBI U HYKIUbI, ©300apbl U U30TOIIBI
SAnepHble peakuu . Buneodparments! u cnaiiapl mo teme ypoka. [loptperst UBanenko | @opmynupoBaTh COBPEMEHHOE OIIpeaesIeHue
u ['anmona MOHATHUS «XUMUYECKHI DIIEMEHT.
3anuchIBaTh YPAaBHEHMS SIACPHBIX PEAKIIMI
la | CocrosiHue KopryckynsipHO-BOTHOBOM JTyalii3M 3JIEKTPOHA. OnuceIBaTh COCTOSTHUE AIIEKTPOHA B ATOME.
AIIEKTPOHOB B [ToHsiTHE 21EKTPOHHON OPOUTANIN U BTIEKTPOHHOTO 00JIaKa. Paznuyarh MOHATUS «OpPOUTANB» U «AIEKTPOHHOE
aToMe. S-, p-, d- u f-opourann. KBanToBbIc yncia. 00aK0».
CtpoeHnue IeKTpOHHON 000JI0YKH aToMa. KnaccudummpoBaTs opOUTaIM U ONTUCHIBATH UX.
. BuneodparmenTsl U cnaiipl o TemMe ypoka. Mojenu opOutaneit | YcTaHaBIMBaTh B3aWMMOCBSI3M MEXKIy KBaHTOBBIMU
paznmuuHO# HOpPMBI YUCIaMU M CTPOCHHEM DJIEKTPOHHOW 000JOYKH
aToma.
OcylIecTBISITh BHYTPUIIPEIMETHBIE CBSI3U C KYPCOM
OCHOBHOM HIKOJIbI M KYPCOM OPraHN4eCKON XUMUU
24 | DJIEKTPOHHBIE [lopsimox  3amoyiHEHWsT DIIEKTPOHAMHU AaTOMHBIX —opbOutaneil B | OmuchbiBaTh CTPOEHHE DIEKTPOHHBIX  000JI0YEK
KOH(UTypalu1 aTOMOB | COOTBETCTBUM C MPUHIMIIOM MHUHUMYyMa SHepruu, 3amperom llaymu, | atomoB.
npaBuwioM XyHJa, npaBuioM KiedkoBckoro. 3anuchiBaTh  UIEKTPOHHBIE U BIIEKTPOHHO-
DneKTpoHHbIE (POPMYIIBI ATOMOB U HOHOB. rpadpuyeckue  GoOpMyabl  aTOMOB  XUMHYECKHX
J. CeKkTpsl MHOIVIOIIEHUS] U HUCITyCKaHHUS COCIMHEHMH XMMHUYECKHX | 3JI€MEHTOB.
AJIEMEHTOB (C MOMOIIBIO CHEKTPOCKOTA)
Iu | CtpoeHue atoma u [Ipennoceliku  OTKPBITHS: pPabOThl MpPEAIIeCTBEHHUKOB, pemieHus | OnuceiBaTh IIPEIIOCBUIKI OTKPBITHS
MIEPUOJUYECKUM 3aKOH | MEKIYHApOJHOTO Cbhe3Za XUMHUKOB B I Kapicpys, JIMYHOCTHBIE | IEPUOAMUYECKOTO 3aKOHA.
. 1. Menneneesa kauectsa /[. 1. Menaeneena. AprymentupoBats  ponb  auuHoctH [ WM.

OTKpbITHE MEPUOANYECKOTO 3aKoHa. MeHneneeBckas (HopMyIHMpoOBKa
MEPUOJUYECKOTO 3aKOHA. B3aMMOCBSA3b NMEPHUOJUMYECKOrO 3aKOHA MU
Teopur  crpoeHuss  aroma.  CoBpeMeHHas  (OpPMYIHPOBKA
NIEPHOIMYECKOI0 3aKOHA.

MeHeneeBa B OTKPBITUM IIEPUOJIUUECKOTO 3aKOHA.
PopmynupoBaThH MIEPUOJNYECKUI 3aKOH B
coOTBeTCTBUU ¢ BO33peHusaAmu [. . Menneneesa u
COBPEMEHHBIMU TPEJICTABICHUSIMU




. Toptpetrsr bepuienuyca, Jlebepeiinepa, Hetonenaca, Meneneena.
Paznnunnie BapHWaHTLL Ta6JII/ILI HepHOI[quCKOfI CUCTEMbI XUMHUYCCKUX
anemeHTOB J[. . Meneneena

lau | Crpoenne artoma u | B3amMOCBSI3b MEPHOAMYECKOTO 3aKOHA M TEPHOAMYECKON CHUCTEMBI. | PackpeiBaTh  (HU3MYECKUI  CMBICT  TOPSIKOBOTO
IIepUOANYECKast [Iepnognueckas cucrtema U cTpoeHue aroma. DU3MYECKUN CMBICH | HOMEpa JIEMEHTa, HOMEpa EPUOIa U TPYIIIIHL.
cucremMa CUMBOJIMKH IIEPUOANYECKON CHCTEMBI. OOBSACHATP NEPUOJUYECKOE W3MEHEHHE CBOMCTB
. . Menneneena. . BugeodparMeHThI U CaiiJIbl 110 TEME ypOKa XUMHYECKHX DJIEMEHTOB OCOOCHHOCTSIMH CTPOCHHUS
UX aTOMOB
lu | Ilonoxkenus anementa | Mi3MeHeHHe CBOMCTB AJIEMEHTOB B IEPHOJaX U rpynmnax, Kak QyHKIUsS | Y CTaHABIUBATh [IEPUOJUYHOCTD U3MEHECHUS
B IIEPUOJUYECKON cTpoeHus: ux aromoB. [ToHsiTe 00 3HEeprUK MOHM3ALMU U CPOJCTBA K | PaliyCcOB aTOMOB, AIEKTPOOTPULIATEIIBHOCTH
CUCTEME U €ro JJEKTPOHY. JIEMEHTOB, WX OHHEPrHM HOHU3AlMM W SHEPIuH
CBOMCTBA. 3HAYECHHE [IeproaAMYHOCTD MX MU3MEHEHHs METAJUIMYECKUX W HEMETAJUIMYECKHX | CPOACTBA K 2JIEKTPOHY B 3aBUCUMOCTH
MIEPUOANYECKOTO CBOMCTB 1JIEMEHTOB B Ipylnax M NepUoAax, Kak (YHKIHS CTPOEHHUS | OT MOJOKEHHS 3JIEMEHTOB B MEPHONUECKOMN
3aKOHa AIIEKTPOHHBIX 000JI0YEK ATOMOB. CHUCTEME.
3Ha4YeHHE NMEPUOANIECKOTO 3aKOHA U MEPUOANYECKON CHCTEMBI. OnuceiBaTh CBOMCTBA 3JE€MEHTOB M 00pa30BaHHBIX
JI. OOpasipbl IpOCTHIX BEIIECTB, OKCUIOB U TMJIPOKCUIOB AJIEMEHTOB | MMM BEIIECTB HAa OCHOBAaHMU HX TIOJOXKEHUS B
TPETHETO MEPUOJIAa U JEMOHCTPALIMS UX CBOWCTB NEPUOJIUIECKON CUCTEME.
XapakTepru3oBarTh 3HaYCHUE  INEPHOIUYECKOTO
3aKOHA U NEPHOANYECKON CHCTEMBI
lu | O6061wenue u BeinosiHeHnE TECTOBBIX 3aaHUI HAa 3HaHUE CTPOCHHUS aToOMa BBINOJIHATE TECTHI M yIPaXKHEHMS], PEIATh 3aJa4l U
CUCTEMAaTH3aLMs 1 3aKOHOMEPHOCTU U3MEHEHUS CBOMCTB JIEMEHTOB U 00pa30BaHHbBIX | YIPa)KHEHUS 110 TEME.
3HAHHUU IO TeMe VMU BEUIECTB B 3aBUCUMOCTH OT IOJIOKEHUS B IEPUOJUYECKON ITpoBOUTH OLIEHKY COOCTBEHHBIX JJOCTHKEHUI
«CtpoeHue aroma. CUCTEME. B YCBOCHUU TEMBI.
Ilepuonnyeckuii 3akoH | [loAroToBKa K KOHTPOJBHOHN paboTe KoppekrupoBaTh CBOM 3HaHUS B COOTBETCTBUU
u C IUIAHUPYEMBIM PE3YJIBTaTOM
IIEPUOIUYECKASICUCTEMA
XUMHYECKUX
JJIEMEHTOB
. . Menaeneea»
lu | KonTponpHas padota 1 mo teme «Ctpoenue aroma. [lepuoanueckuii 3aKoH U meproandeckas cucreMa Xumuaeckux snemenToB JI. M. MenneneeBa»
104 TEMA 2. XUMHWYECKASACBA3ZBUCTPOEHUEBEIIECTBA
lu | MoHHasg xumuueckas [lonsitue o xumuuyeckod cBsA3U. (OCHOBHBIE XapaKTEPUCTUKH | ApryMEHTHpPOBaTh 0Opa30BaHUE XUMHUYECKOH CBS3U

CBA3b

XUMHUYECKOM CBSI3U: SHEpTU:, JJIMHA, JUIIOJIbHBIA MOMEHT.
HMoHHas xuMuueckas CBSI3b U HOHHBIS KPpUCTAJJIMICCKHUC peHléTKI/I.

KakK pe3yibTara B3aHMMOJICHCTBUS aTOMOB,
IMPUBOAATIICC 1<06pa30BaH1/1}0 HOHOB, MOJICKY]I U




3aBUCHMOCTh  (PU3MYECKMX  CBOWCTB  BEIIECTB  OT  TUHA
KPUCTAJUIMYECKOM PEIETKHU.

JA. Komnexkuuss KpUCTAIMYECKUX BEIIECTB HMOHHOIO CTPOCHMS,
aMOppHBIX  BEIIECTB u U321 u3 HUX. Mopenn
KPUCTANTMIECKUX PEIIETOK C MOHHOW  CBs3pI0.  BuaeodparmeHThI

U CJIaiJIbl 110 TEME ypOKa

paavKaioB.

JlaBaTb OCHOBHBIE XapaKTEPUCTUKU XUMHYECKOHN
CBSI3HU.

PackpeiBath  MexaHU3M
XUMHUYECKOU CBS3U.
YcranaBiauBaTh 3aBUCHMOCTH (PM3UYECKUX CBOWCTB
BEILIECTB OT TUIA KPUCTAIUINYECKON PEIIETKH

o0pa3oBaHWs  HOHHOM

lu | KoBanenTtHas Bo30yxnénnoe cocrosinue aroma. [loHsiTHe 0 KoBajleHTHOW CBsI3H. | ONMCHIBATh KOBAJIEHTHYIO CBSI3b.
XUMHueckass CBsA3b M | OOMEHHBI  MexaHu3M  oOpa3oBaHMsI ~ KOBAJEHTHOW  CBs3M. | XapakTepu3oBaTh €€ OCOOEHHOCTM U MEXaHHU3MBI
MEXaHU3MBI €€ DNeKTpoOTpULIATENbHOCTh. HanmpaBiieHHOCTh KOBAJIEHTHOM CBsI3U, €€ | 00pa30BaHUsl.
oOpa3oBaHus KpaTHOCTb.G- UM-  CBsi3U.  JloHOpHO-akuenTopHbId  MexaHusM | KiaccupunupoBarb  KOBaJI€HTHYIO  CBSI3b 11O
00pa3oBaHUs KOBAJEHTHOMN CBSA3HU. TUIBI KPUCTAUIMUECKUX PEIIETOK | AIEKTPOOTPUIATEILHOCTH, KPAaTHOCTH U CIOCO0Y
C KOBAJIEHTHOM CBSI3bI0: aTOMHAsI U MOJIEKYJIIpHasl. NepeKpbIBaHUs OpOUTaeil.
3aBUCUMOCTh  (U3MYECKMX  CBOWMCTB  BEHIECTB  OT  THIA | YCTaHaBIMBAaTh 3aBHUCHUMOCTh (PU3UYECKHX CBOWCTB
KPUCTATTNYECKON PeIIeTKH BELIECTB OT THUIA KPUCTAIIINYECKON PEIIeTKH
A. Mopenmn  MoOJeKynl — pa3au4yHOM  apxXuTeKTypbl.  Moaenu
KPUCTAJUIMYECKUX BEIIECTB aTOMHOM M MOJIEKYJSIPHON CTPYKTYPBI.
Komnexuust BemecTs AaroOMHOIO M MOJIEKYJIIPDHOTO — CTPOEHUS
WU U3IEIUH U3 HUX
Iu | KommiekcHbie KommiekcooOpa3oBanue u KOMIUIEKCHBIE coefauHeHus. CtpoeHue | XapakTepu3oBaTh KOMILJIEKCHBIE COCAMHEHUS
COCIMHEHUS KOMIUIEKCHBIX COEIMHEHHI: KOMILIEKCOO0Opa3oBaTelb U | U UX CTPOECHUE HAa OCHOBE Teopuu BepHepa
KOOPJIUHAIIMOHHOE YHUCIIO, JIUTaH Ibl, BHYTPEHHSS U BHEIIHAS c(ephl.
. Tloptper Bepuepa. BuaecodparmMeHTHl W clIaigsl IO TeMe
ypoka. [losryueHne KOMIUIEKCHBIX OPTraHUYECKUX M HEOPTaHMYECKUX
coeIMHEHUH. JIeMOHCTpalus CyXux KpUCTAINIOTUIPATOB
lu | Knaccudukanus u Knaccudukanus KOMIIJIEKCOB: XeJaThl, KaTHOHHbIE, aHMOHHBIE H | KiaccupuuupoBaTh KOMIIJIEKCHBIE COSTMHEHUS
HOMEHKJIaTypa HEUTpaIbHbIe, aKBAKOMIUIEKCHI, aMMHAKaThl, KapOOHUIIBI MeTa/UioB. | Ha3plBaTh 3TH  COENMHEHUS B  COOTBETCTBUU
KOMIUIEKCHBIX Homenknatypa KOMIUIEKCHBIX COEAMHEHMH W HMX CBOMCTBa. | ¢ mpaBuwiamu HomeHkiatypsl |UPAC.
COCIMHEHU, Jucconpanus KOMIUIEKCHBIX COCIUHEHMH. 3Hau€HUE KOMIUIEKCHBIX | 3alMCBIBATH YPAaBHEHMSI PEAKLMUM AMCCOLUALMH
JUccolpanus WX B | COEAMHEHHUH W UX POJIb B IPUPOJE. KOMIIJIEKCHBIX COEIMHEHU.
pactBopax. 3Hauenue | JI. B3aumopneicTBME MHOIOAaTOMHBIX CIIMPTOB M IJIIOKO3bI C | PackpelBaThb  posib  KOMIUIEKCHBIX  COEIMHEHUN
KOMIIJIEKCHBIX (enuHroBoii KUAKOCThIO. KauecTBeHHble peaklM¥ Ha HOHBI Fe?* | B xumudeckoMm aHaJm3e, IIPOMBILIIIEHHOCTH,
COEJIMHEHUN u Fe®* IPUPOJIE
lu | Meramnyeckas [Ipupoma XumMHUecKO CBA3M B MeTamiax M cruaBax. OOmue | OnuchiBaTh METANTHYECKYIO XUMUYECKYIO CBSI3b.

XUMHNUYECKas CBA3b

(1)143I/IHCCKI/IC CBOMCTBAa METAJIJIOB: TEIJIO- H QJICKTPOIIPOBOAHOCTD,

XapakTepu3oBarth oOmue (U3NYECKUe CBOWCTBA




IJIACTUYHOCTb, METAJIIMYECKUN OJIECK, MAarHUTHBIE CBOWCTBA.
Merammueckas KpucTauinueckas pemérka u e€ 0COOCHHOCTH, Kak
(GyHKIMS METAJUIMYECKOM CBSI3H.

J. Mojienu KpuCTaJUIMYECKUX PENIETOK METAJJIOB

METAJLJIOB.
YcranaBinuBaTh  3aBUCUMOCTb  MEXIY  BHJIOM
XUMHUYECKON  CBSI3U, THUIIOM  KPHUCTAJUIMYECKOU

pEIETKN U CBOMCTBAMM METAJLIIOB

lu | ArperatHbie coctostHus | ['a3bl u rasosbie 3akoHbl (boins-Mapuorra, Llapns, eii-Jlroccaka). | XapakTepu3oBaTh arperaTHbleé COCTOSIHUS BEILECTB
BemectB M (azoBeie | YpaBHeHue MenmneeBa-Knamelipona [uis  WaeanbHOTO  ras3a. | Kak  (YHKUWIO yCIOBHHA WX HAXOXKICHUSA B
IEePEX0IbI Kunkocrtu. TekydecTb, UCIIapEHHE, KPUCTATITU3ALMSL. OKpY>Karolleu cpee.
Teépapie Bemecta. [lnaBnenne. ®a3zobie nepexonpl. Cydonumanus u | OMUCHIBaTh  B3aUMOCBS3b  ()a30BBIX  IIEPEXOJIOB
necyOmuMaItus. BEIIIECTB.
Kunkue kpucTasibl. PackppiBaTh poiib  (Da30BBIX MEPEXOJIOB BELIECTB
[Tna3zma. B IIPHPOJIE U UCKYCCTBEHHOU Cpesie
J. BuneodparmMenTsl u crnaiifipl mo TemMe ypoka. Bojaa B pasnnyHbIX
arperaTHbIX COCTOSHUSX U €€ (a30BbIE MEPEXOIbI.
Bosronka wonma wim OeH30MHONW KHCHOTHL. Jluarpamma «®da3oBbie
IIEPEXO0/Ibl BEIIECTBY
Ia | MexMonexkynspHbie BonmoponHas c¢Bs3p M €€ Pa3HOBHIHOCTH: MEXMOJEKyJsspHas M | OnuChIBaTh BOJOPOJHYIO CBSI3b M paszinyaTh €€
B3aMMO/ICHCTBHSI. BHYTPUMOJIEKYJIsipHas. DU3NYeCcKUe CBOMCTBA BEUIECTB C BOJOPOJIHON | Pa3HOBUIHOCTH.
Bonoponnas cBs3p cBs3b10. E€ Omosornyeckast posib B OpraHu3aluu CTPYKTYp OelKoB U | XapaKTepu3oBaTh 3HAUE€HUE BOJOPOIHBIX CBs3ei
HYKJIEUHOBBIX KHCJIOT. Ui omHucaHus (DU3MYECKUX CBOWCTB  BEILECTB
BannepBaanbcoBo B3auMOJEHCTBHE U €r0 THUIBI: OPUEHTAIIMOHHOE, | U OpraHU3alluu CTPYKTYPbl OMOIMOJINMEPOB.
VHJYKIMOHHOE U IUCIIEPCUOHHOE. Paznuuats THIIBI MEXMOJIEKYISIPHOTO
. BugeodpparMeHTBl M Claiabl Mo TeMme ypoka. Mojenu MOJICKYJ | B3aUMOJICHCTBUS BEIIECTB.
JIHK u Genka
lu | [IpakTuueckas [TonyyeHne KOMIUIEKCHBIX OPraHUYECKUX U HEOPTaHMYECKUX CobmoiaTh TMpaBuiia TEXHUKH OE30MACHOCTH TMpHU
pabora 1 COEIMHEHUH U HCCIIEJOBAHNUE UX CBOMCTB pabore ¢ mabopaTOpHBIM  00OPYIOBAHHEM,
HarpeBaTelbHBIMU  NpHOOpaMU,  XUMUYECKUMU
peakTuBaMu. JDKOHOMHO M 3KOJOTMYECKH I'PAMOTHO
obpalarbcs ¢ HUIMH.
HccnenoBaTh CBOMCTBA KOMILIEKCHBIX COEIUHEHUM.
Habmionath XxuMuueckue sBIEHUS U (PUKCHUPOBATH
pe3ynbTaThl HabmoaeHuil. PopMynUpOBaTh BHIBO/IBI
Ha UX OCHOBE
lu | O6061meHue u BeinosiHeHnE TECTOBBIX 3aJaHWil Ha 3HAHWE BUIOB XUMHUYECKOHN | BBIMONHATH TECTHI M YyIpaXXHEHUS, pelIaTh 3a1a4u

CHCTEMaTHu3aIus
3HAHUM T10 TEME
«XUMHUYecKas CBS3b U
CTPOEHUE BEIIECTBA)

CBSI3M, THUIIOB KPHUCTAJUIMYECKUX PELIETOK,
B3aUMO/JICHCTBUS U (a30BBIX MEPEXOIOB.
[ToaroToBka K KOHTPOIBHOM paboTe

MCIKMOJICKYIIAPHOTO

1O TEMC.

HpOBO,I[I/ITB OLCHKY COOCTBEHHBIX JOCTIDKCHHUI
B YCBOCHUU TCMBI.

KOppCKTHpOBaTB CBOHM 3HaHHA B COOTBECTCTBHUHU




C INTAaHUPYCMBIM PE3YyJIbTATOM

lu | KontposbHas padoTa 2 o Teme «XUMHUECKas CBsI3b U CTPOCHUE BELIECTBA
9y TEMA 3. JMCIIEPCHBIE CUCTEMBINPACTBOPBI
lu | JlucniepcHble cucTeMbl | XMMUYECKHE BELIECTBA U CMECU. XUMHUYECKasi cucteMa. 'omorenHsle | OnuchiBaTh XMMHYECKUE CHUCTEMBI U JIUCIEPCHBIE B
1 MX KJIacCHU(pHUKAINS U reTeporeHHble cMecu. JlucnepcHas cucreMa: AUCIEPCUOHHAs Cpesia | YaCTHOCTH.
u aucniepcHas ¢gaza. Kiaccugukanys IucnepcHbIX CUCTEM. Paznuyath TOMOTEHHBIE U TE€TEPOTrE€HHBIE CMECH,
A. Buneodparmentst u crmaiinpl mo  TemMe ypoka. OOpasisl | AUCTIEPCHOHHYIO CPENy U JUCTIEPCHYIO (a3y.
JMCTIEPCHBIX CUCTEM U UX XapaKTepHbIE TPU3HAKU. KnaccuduuupoBaTth AUcCIIepCHbIE CUCTEMBbI
lu | I'pybonucniepcubie Aospozommu. [Iponemnentsl. OMynbcun U 3myibratopbl. CycnieH3uu. | XapakTepu3oBaTh IPyOOIMCIIEPCHBIE CHCTEMBI.
CUCTEMBI CennMeHTanus. OnuceBaTh posib a3p030JI€H, IMYIBCUN U CYCIIEH3UI
. Bugeodpparmentsl u cnaiiapl 1mo Teme ypoka. OOpasubl | B IpUpoJie, Ha IPOU3BOJICTBE U B OBITY
(komnekuuu) OBITOBBIX W MPOMBIIUIEHHBIX a3p030Jiei, 3MyIbCHil
U CYCIICH3UI
lu | TonkoaucIepCHBIE Konnouansie pactBopel. Dpdext Tunnans. [lonydyenne kommonanbix | OnMUChIBaTh TOHKOJUCIIEPCHBIE CUCTEMBI M CIIOCOOBI
CHUCTEMBI pacTBOPOB UCIEPCUOHHBIM, KOHJCHCALIMOHHBIM M XMMHWYECKHUM | MX IOJYyYCHHUS.
crioco0amH. Pasnuyats 3051 U renu.
3osm 1 koarynsuus. ['enu u cuaepesuc. XapakTepru30BaTh KOAryJISILMIO U CHHEPE3HC.
3HaYeHUE KOJJIONJHBIX CHCTEM. PackpeiBaTh pOJIb KOJUIOMIHBIX CHUCTEM B IIPUPOIE,
. BuneodparmenTs! u crnaiiapl no teme ypoka. IIpoxoxaeHue iyda | Ha IPOU3BOJCTBE, B MEAULIUHE U OBITY.
CBETa Yepe3 KOJUIOMHBIC U UCTUHHBIE pacTBOpHI (3ddexT Tunmas).
JI.  3HaKOMCTBO € KOJUICKUMSAMH IHINEBBIX, MEIUIMHCKUX
1 OHoJIOrnYeckux rejier u 3oieil. IlonyueHre KoUIOMAHOTO pacTBopa
xnopuzaa sxenesa(Ill)
24y | PacTtBOpBI. PacTBOpBl Kak TOMOI€HHBIE CHUCTEMBI M UX THIIBI: MOJIEKYJIApHBIE, | XapaKTepU30BaTh  pacTBOp KaKk  TOMOTIEHHYIO
KoHnuenTpauus MOJIEKYJISIPHO-UOHHBIE, HOHHBIE. CUCTEMY.

pPacTBOpPOB M CIIOCOOBI
€€ BBIpaKECHUS

CriocoObl  BBIpa)KEHHUS KOHIIGHTpAIlMM  PacTBOPOB:  0O0BEMHa,
MaccoBasi M MOJIbHAsl JIOJIM PacTBOPEHHOTO BelecTBa. MomspHas
KOHLIEHTpAIIMs PAaCTBOPOB.

J. Buneodparmentsl W cnaiiipl Mo TeMe Yypoka. 3aBHCHMOCTh
pacTBOPUMOCTU B BOJE TBEPIBIX, KUAKUX U ra3000pa3HbIX BEILECTB
or  Ttemmeparypbl.  Tabmuma  pactBopuMoctd.  [losmyuyenue
MEPECHIIEHHOTO PacTBOpa THOCYJIb(paTa HATPUS U €r0 MTHOBEHHas
KpHUCTaITU3AIHS

Hcnonb30BaTh KOJMYECTBEHHBIE XapaKTEPUCTUKHU
COJIep’)KaHUs PACTBOPEHHOTO BEIIECTBA B PacTBOpE
IIPU PEIICHUU PacUETHBIX 3a/1a4




lu | [IpakTuueckas [IpuroroBnenue pacTBOPOB Pa3IMYHON KOHIICHTPALIUU CobmronaTe mpaBWiia TEXHUKH OE30MAaCHOCTH IIPH
pabora 2 pabore ¢  mabopaTOpHBIM  OOOPYIOBAHHEM,
HarpeBaTeIbHBIMU  TpHOOpaMU,  XUMUYECKUMU
peakTUBaMU. DKOHOMHO U 3KOJIOTMYECKH I'PAMOTHO

lu | [IpakTuueckas Ornpenenenre KOHIIEHTPAIMHA KUCIOTHI TUTPOBAHUEM 00paraThCst ¢ HUMH.

pa6ora 3 HabmonaTh XUMHYECKUE SIBJICHUS W (PUKCUPOBATH
pe3yabTaThl HaOmoaeHui. ®opmynupoBaTh BBIBObI
Ha UX OCHOBE

lu | O6obmeHue u BrinonHeHne TECTOBBIX 3aJaHWN HAa 3HAHUE TUCTIEPCHBIX CUCTEM, BBITIOHATE TECTHI U yIIpaXXHEHUS, peiaTh 3aa4n

CUCTeMAaTH3alus PacTBOPUMOCTH, CIOCOOOB BBIPAYKEHUSI KOHIIEHTPAIIMU PACTBOPOB. 10 TEME.

3HaHUH 10 TeMe Pemrenne pacu€THbIX 3a1a4. [TpoBOIUTH OLIEHKY COOCTBEHHBIX JOCTHKEHHM

«ucnepcuseie cuctemsl | [loaroroBka k KOHTPOJBHOW paboTe B YCBOCHUU TEMBI.

U PaCTBOPBI» KoppektupoBaTk CBOM 3HaHHS B COOTBETCTBHH
C TUIAHUPYEMBIM PE3YIIbTaTOM

1a | KorrponpHas padota 3 mo teme «JlucnepcHble CUCTEMBI M pAaCTBOPBI»
Oy TEMA 4. 3BAKOHOMEPHOCTHUITPOTEKAHUAXUMWYECKUXPEAKIITMMU®N3NKO-XUMHUYECKHNX IMPOIIECCOB
Ia | OcHOBBI  XUMHYECKOUW | XMMHUYECKas TEPMOJIUHAMHUKA. XapakTepru30BaTh TEPMOJIMHAMUYECKYIO CUCTEMY.

TEPMOJUHAMUKH. TepmonnHamuueckas cucrema. OTKpbITast, 3aKpbITasi, U30JUpOBaHHas | Paznuyars OTKpPBITYIO, 3aKpBITYI0, H30JUPOBAHHYIO

[TonsiTie 06 sHTANBNNU | cUCTEMbl. BHYTpEHHSIS SHEPTUsl CUCTEMBI. TEPMOJNHAMUYECKUE CUCTEMBI.

OHTanmpNusl, WM Temocojepxkanue cucremsl. llepBoe Havano | Mcnonb3oBaTth MOHATHE SHTAJIbIIUU JUIs
TEPMOJANHAMUKH. N3oxopHBbIi1 u n300apHBIA  TPOIECCHI. | XapaKTEPUCTUKH TEIII0COAECPKAHUS CUCTEMBI.
TepmoxumMuueckoe ypaBHEHHE. @opMyJIHUpPOBATH NEPBOE HAYAJIO TEPMOIUMHAMHUKHU.
. BuneodparmeHTsl 1 caaipl 10 TEME ypoKa OnuceIBaTh M30XOPHBIA U U300apHBIN MTPOIIECCHI

lu | Onpenenenue Onranenus. CtaHgapTHas SHTanbnus. Pacu€r sHTanbnuu peakuuu. | Paznuyare XuMHUUYeCcKHE peakUMM 10 TEIIOBOMY

TeroBbIX  3ddexroB | 3akoH ['ecca u caeaCTBUSA U3 HETO. ahdexTy.

xumudeckux peakuui. | J. Dx30TepMuueckue MNpouecchl Ha MPUMEpPE PAaCTBOPEHHUs CEPHOU | XapaKTepu30BaTh SHTAIBIIHIO.

3akoH ['ecca KHCIIOTBI B BOJe. OHAOTEpMUYECKHE TIpolecchl Ha npumepe | DopmynupoBaTs 3akoH ['ecca u ciencTBUs U3 HETO.

pacTBOpEHUS COJIE aMMOHUS [Ipon3BoauTh pacy€r SHTAIBIUU PEAKIUU
lu | HampaBnenue Outponusa. Bropoe u Tperhe Hauana tepmoauHamukd. CBoOojHas | XapaKTepu30BaTh SHTPOMHIO.

MIPOTEKAHUS sHeprus ['nubbcea. ®opMynupoBaTh  BTOpPOE€ W  TpEThe  Hayaia

xumuueckux peakuuid. | . BugeodparmMeHnTsl u ciaifipl o TeMe ypoka TEPMOJNHAMUKH.

[Tonsitre 06 SHTpONUU ApryMeHTHpPOBATh BO3MOKHOCTb
CaMOIIPOM3BOJIBHOTO  TMPOTEKAaHUS  XUMHYECKUX
peaklmii ¥ MOATBEPKAATh UX pacuéTaMu

lu | Cxopocth xumuueckux | [loHsiTHe 0 cCKOpOCTH peakiuu. XapakTepru30BaTh CKOPOCTh XUMUYECKON pPEaKIUU U

peakuui

3Hepr1/1${ aKTHUBaIlun u aKTI/IBI/IPOBaHHHﬁ KOMIIJICKC. 3akoH
,HeﬁCTBYIOHlHX macc. Kunernueckoe YPAaBHCHHC W KOHCTAHTAa

IpeuIaraTh €ANHNALBI €€ N3MEPEHMUSL.
DopMynMpOBaTh 3aKOH AEHCTBYIOIIMX MacC




CKOPOCTH XUMHYECKOU peakuu. [lopsnok peakuuu.
JA. BuneodparMeHThI U Caipl 0 TeEME ypoKa

" OIpCACIATh I'paHULIbl €TI0 IPUMCHHUMOCTHU

1y | @akropel, Biaustonme | akTopkl, BIUSIONIME HA CKOPOCTh TOMOTEHHOM peakiuu: npupoaa u | Paznuuate ToMO- M TeTEpOreHHbIE MPOLECChl U
Ha CKOPOCTh KOHIICHTpAaLUS pearupyronmx BEIILIECTB, TeMriepatypa. | GakTophbl, BIUSIONINE HA CKOPOCTh UX MPOTEKAHUSL.
TOMOTEHHBIX H Temnepatypusiii koappunuent. Ypasnenue C. Appenuyca. DopMyJIHpOBATH IIPaBUIIO Bant-T'odda
TeTEePOreHHBIX @®akToOphl, BIUAIIIMNE HA CKOPOCTh T'E€TEPOr€HHON PpEeaKIHH: | U OMPEACIATh IPAHUIIBI €r0 MPUMEHUMOCTH.
peakiuu KOHIICHTpALUSI ~ pPEarupyroniux  BEIIECTB U IUIOMAAsr  MX | XapaKTepu30BaTh 0COOCHHOCTH KMHETUKHU

COTIPUKOCHOBEHHUSI. TETEPOreHHBIX XUMUYECKUX PEaAKIIHI
J. M3ydyeHune 3aBHCHMOCTH CKOPOCTHM XUMHYECKOM pPEaKUUU OT

KOHIICHTPAIIUU BEIIECTB, TEeMIIepaTyphl (B3ammoielicTBHE

Thocynb(dara HATpUsT C CEpPHOM  KHUCJIOTOM), TOBEPXHOCTH

COTIPUKOCHOBEHHSI BEMIECTB (B3aMMOJIEUCTBUE COJITHOW KHCIOTHI

C TpaHyJIaMH ¥ TIOPOIIIKAMH AJTFOMUHUS WK ITUHKA)

lu | Karanus u OCHOBHBIE TIOHSTHS KAaTAIWTHYECKOW XHMHUU: KAaTaIM3aTOphl U | XapakTepu3oBaTh KaTajdu3 MW KaTalu3aToOpbl Kak

KaTaan3aTopbl KaTalin3, TOMOTEHHBIH W TETEPOTCHHBIA KaTaliu3, MPOMOTOPHI, | (AaKTOPBl  YIPABJICHHUS CKOPOCTHIO XUMHUUYECKOU
KaTAJIMTUYECKHE SITBI 1 HHTHOUTOPBI. peaKIui.
MexaHn3M IEUCTBUS KaTaln3aTOPOB. OnuceiBaTh ~ MEXaHU3Mbl  TOMO-,I€T€POrE€HHOIO
OcHOBHBIE THMBlI KaTalu3a: KUCIOTHO-OCHOBHOM, OKHCIHMTENIbHO- | U ()EPMEHTATHBHOTO KaTaJlU30B.
BOCCTaHOBUTEJIbHBINA, METAJNIOKOMIUIEKCHBIN W KaTtanu3 MmeTaiiami, | [IpoBoauTs, HaOmonaTh, OMUCHIBATH XUMHYECKUN
(depmenTaTuBHbIl. DepMeHThI, Kak OHOJOTHYECKHE KaTaJlu3aTophl | SKCIIEPUMEHT U JIeNIaTh BBIBOJIBI HA €r0 OCHOBE
OCIIKOBOM MPUPOIBI.
J. TlpoBeneHue KaTalMTUYECKUX PEAKLMM Pa3oKEHUs NEpOKCHIaA
BOJIOpOJa, TOPEHUs caxapa, B3aUMOJEHCTBUS HOJAa U AIFOMHUHUAL
Koppo3us xene3a B BOAHOH cpeie ¢ ypOTPOIMHOM U O€3 HETO.
JI. 3nakoMcTBO ¢ KoJuieknuein CMC, conepxaniux H3UMbI

1y | Xumnueckoe [Tonsitue 006 o0OpaTUMBIX XMMHUYECKUX Mpoleccax. Xumuueckoe | OmuchiBaTh ~ XMMHYECKOE  paBHOBECHE, KaK

paBHOBECHE paBHOBECHE Y KOHCTAHTA PABHOBECHSL. JTUHAMHUYECKOE COCTOSIHUE XUMHUUYECKOU CUCTEMBI.
CMmelieHre XMMHYECKOTO pPaBHOBECHS U3MEHEHHEM KOHUEeHTpauuu | PopmynupoBaTh HNPUHIUI JlellaTense u
BEILIECTB, U3MEHEHUEM JIaBJICHUS U TEMIIEPATYPBI. mpemiaraTh  CHOCOOBI  CMEIICHHS  paBHOBECHS
. HabGnroneHue cMelieH s XaMUYeCKOro paBHOBECHS B CHCTEMaX: 00paTHUMBIX XUMHUYECKHUX PEaKIIMii Ha ero OCHOBE.
2NO2—N>04,FeClz+tKSCN«—Fe(SCN)s+ 3KCI

lu | [IpakTuueckas N3ydenue BIMsiHUS pa3inuyuHBIX (DAKTOPOB HA CKOpOCTh xumuueckoi | CoOmrofaTe MpaBWiIa TEXHUKH O€30MacHOCTH TpHU
paboTa 4 peakuuu pabore ¢ nmabopaTopHBIM  000pPYIOBaHHEM,

HarpeBaTelbHBIMU  TpHOOpaMU,  XUMUYECKUMU

peaKTHBaMU. DKOHOMHO W JKOJIOTUYECKA TPAMOTHO
obparmarbcs ¢ HUMH.
HaOxronate XxuMudeckue siBICHHS M (DUKCHPOBATH




pe3ynbTaThl HabmoaeHuil. PopMynHpOBaTh BHIBOIBI
Ha UX OCHOBE

12y TEMA 5. XUMHNYECKHUEPEAKIIMUBBOJHBIXPACTBOPAX
lu | Boma kak  cnaOwnii | Boma — cmaOeiit snekrpomut. Katmon ruapokconus. MonHoe | XapakTepu3oBaTh BOLY KakK CIA0BIA SJIEKTPOIUT H
AJIEKTPOJIUT. npousBeaeHue Bojbl. HelTpasibHas, KUCIOTHAs M ILIENOYHAsl CPEAbl. | BOJOPOJAHBIN IOKa3aTelb, KaK KOJIUYECTBEHHYIO
Bonopoausrii [lonatne pH. Bomopoassli mnokasarens. Mugukaropel. Pons pH | xapakrepuctuky €€  nuccoupanm M Cpenbl
nokasarenb. CBOWCTBa | cpesbl B IPUPOJIE U KU3HU desoBeka. VIOHHbIE peakliuy U YCIOBUS UX | pacTBOpA.
pacTBOpOB MIPOTEKAHHUS. PackppiBaTh CYIIHOCTH peakuUuii B PacCTBOpPax
AJIEKTPOJIUTOB . CpaBHeHHE  3IIEKTPONPOBOJHOCTH  PACTBOPOB  AJIEKTPOJIUTOB. | DJIEKTPOJIUTOB KaK  pe3yiabTaT B3auMMOJCHCTBUS
CMmernieHne paBHOBECHS AUCCOLMALIMM CIIa0BbIX KUCIOT. VIHIMKATOPHI | HOHOB.
U U3MEHEHHUE UX OKPACKH B Pa3HbIX Cpelax. OTpakaTh 3TO C MOMOIIBIO HOHHBIX YPABHEHUH.
JI. Peakuuu, uaymue ¢ oOpa3oBaHHMEM OCalKa, Ta3a WM BOJBIL, IS
OpPraHMYECKUX U HEOPTraHUYECKHUX 3JIEKTPOJUTOB
lu | Kucnotel u ocHOBaHus | PanHue npencraBiieHns 0 KUCIOTaX U OCHOBAHMSIX. XapakTepu3oBaTb  KUCJIOTBI, KaK COEIUHEHHS,
C TIO3UIIMU Pa3HBIX Kucnorsl M ocHOBaHMSI C TO3UIUU TEOPUHM DIIEKTPOJUTUYECKON | pa3iuyHbIe [0 COCTaBY, TUIy OOpa3yroIIMUXCS MpU
MIpe/ICTaBICHUH JMCCOLIMAIINU. AIIEKTPOJINTUYECKOM AUCCOIMAIIMM UOHOB, a TaKXkKe C
U TEOPHIL. Teopus xucnor m ocHoBanuid bpencrena—IJloypu. Conpspk€HHBIE | MO3UIUN IPOTOHHOW TEOPHH.
[IpoTonuTnyeckas KHUCTIOTBI M OCHOBaHMsI. AM(DOIUTEI. YcranaBinuBaTh CONPSHKEHHOCTh KHUCIIOT
Teopust . BuneodparmeHTsI 1 claiipl o TeMe ypoka Y OCHOBaHUH.
OnuceiBaTh aM()OIUTHI
1y | Heopranuueckue Knaccudukanus Kuciot u crnocoObl MX MOJTy4YCHHUS. XapakTepru3oBaTh KJIACCU(PHUKAIIAIO OPTaHUICCKUX U
Y OPraHUYEeCKUe OO01ue XUMUYEeCKHe CBONCTBA OPraHMYECKHMX M HEOPraHMYeCKHUX | HEOPraHHMYECKHUX KHCIOT, OCHOBHBIE CIOCOOBI HX
KHCJIOTBI B CBETE KHCIIOT: pPEaKIMH C MeTajulaMH, C OKCHUJAAMH U THUAPOKCUAAMHU | MOJYYCHUS U OOIMe XUMHUYECKUE CBOIICTBA B CBETE
TEOpUU METAJUJIOB, C COJISIMU, CO CIIUPTaMHU. TEOpUHU 3IEKTPOJIUTUYECKON JUCCOLIAIIHI
AIEKTPOJTUTUYECKON OKucauTeNnbHbIE CBOMCTBA KOHIEHTPUPOBAHHOW CEPHOM M a30THOM | M MPOTOJUTUYECKON TEOPHHU.
UCCOLMAIUNA KHUCIIOT. BriaensiTe 0COOEHHOCTH peakIuii CepHON M a30THOM
U MPOTOJIUTHYECKOMN . B3aumojelicTBrie KOHIEHTPUPOBAHHBIX a30THOM M CEPHOU KUCIIOT, | KUCIOT
TEOpUU a Takke pa30aBIIEHHOW a30THOM KHUCIOTHI C Meabto. Peakius
«cepeOpsHOTO 3epKaliay ISl MypaBbHHOM KUCIIOTHI.
JI. ColicTBa coJIsTHOM, pa30aBI€eHHON CEpHOM U YKCYCHON KUCIIOT
lu | IIpakTnueckas HccnenoBanue CBOMCTB MUHEPAIBHBIX U OPraHUYECKUX KUCIOT CobmtonaTh mpaBuila TEXHUKH O€30MAaCHOCTH IpH
pabora 5 pabore ¢  nmabopaTopHBIM  000pPYIOBaHHEM,
HarpeBaTeJIbHBIMM  NpUOOpaMM,  XUMHUYECKUMHU

peaKTHBaMU. DKOHOMHO W JKOJIOTUYECKA TPAMOTHO
obpararbcs ¢ HUMH.

HaOnronate XxuMudeckue siBICHHS W (DUKCHPOBATH
pe3ynbTaThl HaOMOAeHUN. DOPMYITUPOBATH BHIBOJIBI




Ha UX OCHOBC

1y | Heopranuueckue Knaccugukarus ocHOBaHMH U cIOCOOBI UX TOTYyYCHHUS. Knaccugunuposarsb OpPraHUYEeCKHUe
U OpraHuyecKue OOmue XMMHUYECKHE CBOMCTBA WIEJIOYEH:peakuu C KHUCIOTAMHM, | U HEOPraHUYECKUEe OCHOBAHUSI.
OCHOBAaHUS B CBETE KUCJIOTHBIMU M aMOTEpPHBIMU OKCHUJAMH, COJISIMH, HEKOTOpPHIMU | XapaKTepHU30BaTh CIOCOOBI MOJYYEHHs] M CBOMCTBa
TEOPUHU AIIEKTPO- MEeTalylaMd ¥ HEeMeTallaMH, C OpPraHM4eCKMMM BEIIECTBAMH | LENOYEH, HepacTBOPUMBIX U  OECKUCIOPOIHBIX
JIUTUYECKOU (ramouaonpou3BOIHBIMU YIJIEBOJIOPO/IOB, (deHoIoM, | OCHOBaHMI B CBETE TEOPHH DSJICKTPOIUTHUYECKON
JMCCOLIMAIIUU KUpaMH). XMMHUYECKHE  CBOWCTBA  HEPACTBOPUMBIX  OCHOBAHMM: | TMCCOLMALIMU U IPOTOJUTHUECKON TEOPUH
U IIPOTOJIUTUYECKON peakuuu C KHUCIIOTaMH, peakuu  paso’KEHUus u
TEOpUHU KOMILJIEKCOOOpa30BaHuUS.
XUMHYECKHE CBOMCTBA OECKHUCIOPOIHBIX OCHOBAaHUM (aMMHUaka |
aMHUHOB): B3aUMO/JICHICTBUE C BOJON U KUCIOTaMH.
. BzaumopeiicTBue aMMHaka M METHJIAMHHA C  XJOPOBOAOPOIOM
n BoJoil. [lomydyeHue u cBOMCTBA pacTBOpa r’MAPOKCH/Ia HATPUSI.
JI. BzaumopeiicTBHE THAPOKCHIA HATPUS C COJSIMH: CyiabhaTrom
meau(Il) u xmopunom ammonus. IlomydyeHue u cBoiicTBa THIpOKCHIA
menu(Il)
ldy | Comu B cBere Tteopuu | Kimaccudukanus coseid opraHnuecKuii 1 HEOPTraHUYECKUX KUCIIOT. XapaxkTepru3oBaTh KJ1acCU(UKAIHIO coJieit
ANEKTPOJUTAYECKOU OcHoOBHBIE CLIOCOOBI MOTYYEHHUS COJIEH. OpPraHW4YeCKHUX W  HEOPraHMYEeCKUX  KHUCIOT,
JUCCOLMAlIN XUMHYECKHE CBOMCTBA COJEH: pa3lio)keHWe NpU HAarpeBaHHWHM, | OCHOBHbIE CHOCOOBI HMX TOJNy4eHHs U o0Imue
B3aMMOJIEICTBHE C KUCIOTAMU U IIEJTOYAMHU, IPYTUMHU COJISIMHU. XUMUYECKHE CBOMCTBA COJIEH B CBETE TEOPUHU
XKécTrocTh BOJBI U CLIOCOOBI €€ yCTpaHEeHHUS. NEKTPOJIUTUYECKON JUCCOLIMALINH.
. IlonydyeHune MplIa U U3y4EHHUE CPEJIbl €T0 PACTBOPA MHIUKATOPAMHU.
JI. CBolicTBa pacTBOPOB coJieil cyib(ara Meau u xiuopuaa xenesa(lll)
lu | [IpakTuueckas [Tonyuenue comneil pa3auuHbIMH criocobamu U uccienoBanue ux | CoOmrogaTe MpaBWila TEXHUKH O€30MacHOCTH MpU
pabora 6 CBOICTB pabore ¢ mabopaTOpHBIM  00OPYIOBAHHEM,
HarpeBaTelIbHBIMU  TpHOOpaMU,  XUMUYECKUMU

pCaKTHBaMHU. OKOHOMHO M 3KOJIOTHYECKHU I'paMOTHO
06p8.H_IaTBC$I C HUMHU.

Ha6J’IIOI[aTB XUMHWYCCKHEC SBJICHHA H (bHKCHpOBaTb
PE3YyIbTAThL Ha6HIO,Z[eHHI>'I. q)OpMy.]'II/IpOBaTB BBIBO/JIbI
Ha UX OCHOBC




24 | 'maponus [TonaTue ruaponusa. OnwuceIBaTh TUAPOIN3 KaK 0OMEHHBIN MPOLIECC.
HEOPraHUYECKUX I'uaponus coneit u ero KnaccupuKanus: 00paTuMblidl 1 HeoOpaTUMBIH, | OTpaXkaTh €ro C MOMOIIBIO YPAaBHEHHIA.
COEIMHEHU N 10 AHMOHY U 10 KATHUOHY, CTYIIEHYATBIM. Pasznuyars THbl ruApoIn3a.
Ycunenne u nojaBiaeHue 00paTUMOro I'MIpoJIn3a. [Ipenckas3blBaTh peakiUIo Cpeibl BOJHBIX PacTBOPOB
HeoOpatumslii ruiposin3 OMHAPHBIX COEANHEHHHA. coJen
I. 'maponm3  kapOOHATOB, Cylb()aToB W CHIMKATOB IIEIOYHBIX
MeTaioB, HUTpaTa cBuHUA(1l) win nuHKa, XJI0pHAa aMMOHHMSL.
JI. UccrienoBanue cpenpl pacTBOPOB € IOMOMIbIO WHIWKATOPHOMN
Oymaru
lu | I[IpakTnueckas I'maponu3 opraHndyecKkux 1 HEOPraHUIECKUX COCTMHEHNUN CobumoiaTh TpaBuila TEXHUKH OE30MACHOCTH TNpHU
pabora 7 pabore ¢  7mabopaTOpHBIM  OOOpPYAOBaHHUEM,
HarpeBarelbHBIMU  HpUOOpaMu,  XUMHUYECKUMU
peakTUBaMU. DKOHOMHO U 3KOJIOTUYECKH I'PaMOTHO
00panaTeCs ¢ HUMHU.
HabmonaTe xumuueckue sBICHHS U (QUKCUPOBATh
pe3ynabTaThl HabmoneHui. opmynupoBaTh BBIBObI
Ha UX OCHOBE
la | OGoOmenue u BrinosHeHne TECTOBBIX 3aJaHUl Ha 3HAHME TEPMOJMHAMUKH, | BBIMOIHATH TECTHI M yIIPa)KHEHUS, pElIaTh 3aa41
CUCTEMaTU3aIUs CKOPOCTH  XMMHUYECKHMX  pEaKlIMi, XUMHUYECKOIO PaBHOBECHUS, | [10 TEME.
3HaHUHU II0 TEMaM XUMHUYECKUX CBOMCTB M CIIOCOOOB TOJIYYCHHsI KHUCIIOT, OCHOBaHHM W | [IpoBOIUTE OIIEHKY COOCTBEHHBIX JIOCTHKEHUN B
«3aKOHOMEPHOCTH cousiei. Pacuér snTansnmu peakiuu u sHeprus ['u60oca. YCBOCHUU TEMBI.
MIPOTEKAHUS [ToaroToBka K KOHTPOJBHOM paboTe KoppektupoBaTk CBOM 3HaHHS B COOTBETCTBUH C
XUMUYECKUX PEAKIUN U IJIAHUPYEMBIM PE3yJIbTaTOM
(U3UKO-XMMUYECKHX
MIPOLIECCOB» U
«XUMHUYECKUE PEAKIUU
B BOJIHBIX PaCTBOpax»
lu | KonrponbsHas pabota 4 no Temam «3aKOHOMEPHOCTH MPOTEKAHUS XUMHUECKUX peakuil U (U3UKO-XUMHUYECKUX MPOIECCOB» U «XUMUYECKHE peaKlun
B BOJIHBIX PaCTBOpax»
94 TEMA 6. OKUCJIMTEJIbHO-BOCCTAHOBUTEJIBHBIEITPOLECCHI
3u | OKUCINUTENBHO- [TonsiTue 00 OKUCIUTENHLHO-BOCCTAHOBUTENBHBIX peakiusax. CreneHs | OnuceiBaTh OKHUCJIMTEIbHO-BOCCTAHOBUTENbHbIE
BOCCTaHOBUTEJIbHbBIE okucieHus. [Iporneccsl OKUCIIEHNS U BOCCTAHOBIICHUS. peakuuu. OTIUYATh X OT peakiuii oOMeHa.
peakuum W METOJBI 3anuceIBaTh YPaBHEHUSAOKUCIUTEIBHO-
COCTaBJICHUS ux | BaxxHelne OKUCIUTENN U BOCCTAHOBUTEIIH. BOCCTaHOBUTEJIBHBIX PEAKIMI C MOMOIIBI0 METOJIOB
ypaBHEHUI Metoa 3/eKTpOHHOrO ©OanaHca JUIsL COCTaBJIEGHUS YpaBHEHMH | 3JIEKTPOHHOTO OajlaHCa U MOJIypeaKIuii.

OKUCITUTEIBHO-BOCCTAHOBUTENbHBIX PEAKLIUM.
MeTo/lbl  MOHHO-3JIEKTpOHHOTO OamaHca (METOJ TOJypeakiuii).

XapaKTCpI/ISOBaTB OKHCIIUTCIIBHO-
BOCCTAHOBHTCIIbHBIC ITOTCHIIMAJIBI




OKuCIUTENEHO-BOCCTAHOBUTEIBHBIE TOTEHIIHATIBI.

. Boccranosnenue oxcuza wmeau(ll) yrimem u  BogopomoMm.
BoccranoBienue  guxpomara  KajdMsl  OTHJIOBBIM  CIIUPTOM.
OxucnuTenpHbIe CBOMCTBA quxpomara Kajus. OKHCICHHE albIeruaa
B KapOOHOBYIO KHCJIOTYy (peakimus «cepeOpsHOro 3epKaja» WIN
peakuus ¢ rugpokcuiaom meau(Il)).

JI. BzaummopeiicTBHE METAIIOB € HEMETalllaMH, a TakKke
C pacTBOpaMu coJieit 5 KHUCIIOT. B3anmoneiicteue
KOHIICHTPUPOBAHHBIX  CEPHOM ¥ a30THOM  KHCIOT C  MEJIBIO.

OKHCIUTEIBHEIC CBOMCTBA NEpMaHTraHaTa KaJivsd B pa3JIMYHBIX CpCaax

24 | DnexTponu3 [Tonatue »snexTposiM3a Kak OKHUCIUTEIbHO-BOCCTAHOBUTENBHOTO | OMUCHIBATh  DJEKTPOJIM3  KaK  OKHUCIUTEIBHO-
rpolecca, MPOTEKAIOIIETo Ha JIEKTPOIax. BOCCTaHOBUTEJIbHBIN IPOIIECC.
DNEKTPOIN3 PACIIIABOB JIEKTPOIUTOB. OOBSCHATh KATOAHBIE W AHOJHBIE IPOIECCHI
DNEKTPOIN3 PACTBOPOB AIEKTPOJIUTOB C UHEPTHBIMH JIEKTPOIAMHU. C UHEPTHBIMH M aKTUBHBIMU AJIEKTPOJIAMHU.
DNEeKTPOIN3 PACTBOPOB AIIEKTPOJIUTOB C U AKTUBHBIM aHOJOM. 3anuchIBaTh CXEMbI U YPABHEHHS DJICKTPOIU3A
[IpakTueckoe  3HaueHWE  DIEKTPOJM3a:  DJIEKTPOXMMHUYECKOE | pacIuIaBOB U PACTBOPOB JIEKTPOJIUTOB.
MOJTyYeHHUE BEIIECTB, DJCKTPOXUMHUYECKasi ouncTKa (padguHupoBanue) | XapakTepu3oBaTh MPaKTUYECKOE 3HAYCHUE
METaJJIOB, TaJIbBAHOTEXHUKA, TaJbBAaHOIUIACTHKA, ralbBaHU3AIUS. AIIEKTPOJIN3a U €r0 OCHOBHBIEC HAIIPaBIICHUS
. Dnexrponm3 pactBopa cyabdara meau(Il)
I | Xumuyeckue lanpBanmueckue snaeMeHThl. CTaHAAPTHBIM BOJOPOAHBIM ANEKTPOM. | XapaKTEpU30BaTh  TrajJbBaHUYECKHE BJIEMEHTHI
HMCTOYHUKHU TOKA CrangapTHbIE JIEKTPOAHbBIE TOTEHIHAIIBI. U ApYyrue XuMU4ecKrue HCTOYHUKH TOKa.
CoBpemMeHHbIE XMMHYECKHE HCTOYHHMKHM TOKa: Oarapeiiku u | OnuceiBaTh MIPOLIECCHI Ha ANIEKTPOIax
aAKKyMYJISITOPBI. B FQJIbBAHUYECKOM DJIEMEHTE.
. CocraBienue rajbBaHUYECKHX JIEMEHTOB. PackpeiBaTh pOJb XMMHUYECKUX HCTOYHUKOB TOKa
JI. O3HakoMJIeHHE C KOJUICKIIMEH XHMHUYECKUX HMCTOYHHMKOB TOKA | ISl TMPOU3BOJCTBEHHOM M TOBCEIHEBHOM IKU3HU
(6arapeliku, CBUHIIOBBIC aKKYMYJIATOPBI U T.]1.) YeJI0BEKa
lu | Koppo3us meramnoB u | [lonstue o xkoppo3uu. Buasl koppo3un 1o xapakTrepy OKHCIUTENbHO- | XapaKTepu3oBaTb  KOPPO3HID  METaNIOB  Kak
CHOCOOBI  3alIUTHl  OT | BOCCTAHOBUTEJBHBIX MPOIIECCOB: XUMHUYECKAs M dJEKTPOXUMHYECKas. | OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIN IIPOIIECC.
Heé CrocoObl  3alIMTBl  METAVIOB  OT KOPpO3UH: TpUMeHeHue | Pa3nuyaTh TUIIBI KOPPO3HH.
JETUPOBaHHBIX  CIUIABOB, HAHECEHHME  3allUTHBIX  MOKPHITUH, | [Ipeanarath  cmocoObl  3alIMTBl  METaNIOB  OT
W3MEHEHHE COCTaBa MJIM  CBOMCTB  KOPPO3HMOHHOM  CpEe.bl, | KOPPO3HH.
ANEKTPOXUMUUYECKUE METOIbI 3aIHUTHI. VYcranaBnuBaTh 3aBUCHUMOCTh MEXKIY KOppO3Uen
. Koppo3us MeTaiioB B pa3iIMyYHbIX YCIOBHUSAX U METOJIbI 3ALUTHI OT | METAVIOB U YCIOBUSIMU OKPYKAIOLIEH Cpeibl
Heé
lu | O6obmeHue u BrinmonHeHue TECTOBBIX 3aJaHUN HA 3HAHUE OKHUCIUTENBHO- | BBIMOJNHATH TECTHI M YIpaXKHEHUS, PEIIaTh 3a4a4n
CUCTEMaTHU3aIus BOCCTAHOBUTEIbHBIX peakuuid, ANEKTPOJIN3A, XUMUYECKHUX | 110 TEME.

3HAHUH 110 TEME

HCTOYHUKOB TOKAa U KOPPO3UUMCETAJIIIOB.

HpOBOI[I/ITB OLCHKY COOCTBEHHBIX JOCTIDKEHMI




«OKUACIUTEIBHO-

[ToaroroBka Kk KOHTPOJIBHOM padoTe

B YCBOCHUU TCMBI.

BOCCTaHOBUTEIbHBIE KoppektupoBaTh CBOM 3HaHHS B COOTBETCTBUU
MIPOLIECCHI» C IUIAaHUPYEMBIM PE3YJIbTATOM
lu | KontposibHas pabota 5 no reme «OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE TPOLIECCHI)
234 TEMA 7. HEMETAJLJIbI
la | Bomopon JIBOMCTBEHHOE TIOJIOKEHUE BOJOPOJIa B TEPUOJUYECKON cucTteMe | ApryMeHTHPOBaTh JIBOVICTBEHHOE MMOJIOKEHUE
xuMudeckux 35eMeHToB: B |-A u VII-A rpynnax. M3otomnsl Bogoposia | BOAOPOJa B MEPUOJUYECKON CHUCTEME XUMHUYECKUX
Haxoxnenne B mpupome. CrTpoeHue MOJCKYIbl, (U3HUYECKUE | AIIEMEHTOB.
CBOIICTBa. CpaBHHMBaATh CBOWCTBA BOJOpOJA CO IICIOYHBIMH
XUMHUYECKHE CBOWMCTBA BOJOpPOJA: BOCCTAHOBUTEIBHBIE (C OoJiee | METAJIaMU U TAJIOT€HAMMU.
ANEKTPOOTPHUIIATEIPHBIMU HEMETAJIaMU, C OKCHJAMU METaJUIOB, | XapaKTepU30BaTh M30TOIBI BOJOPOJIA, HAXOXKIECHUE
TUAPUPOBAHUE OPraHMYECKUX BEIIECTB) U OKHUCIHUTENbHbIE (C | B TIPUPOAE, CTPOCHHUE MOJCKYIbI, (U3HIECKUE
Metamiamu |-A u ll-A rpymm). CBOICTBA, BOCCTAHOBHUTEJIBHBIE W OKHUCIUTEIbHbBIC
[Tonyuenue Bomopoza: B jaboparopuu (B3aUMOJICHCTBHEM KHCIOT C | CBOWCTBA.
MeTaJlJIaMH) ¥ IIPOMBIIIJIEHHOCTH (KOHBEPCHEH ). OnuceBaTh MOJyd4€HUE BOJOPOJA B JaOOpATOpUU H
[Ipumenenue Boopoa. MIPOMBIIIICHHOCTH U €T0 PUMEHEHHE
. Tlomydenune Bo1Opo/ia M €ro CBOKMCTBA
Iu | 'asorensl OnemeHThl VIIA-Tpynmbel — TalloTeHbl: CTPOEHHWE aTOMOB M MOJIEKYJ, | Xapaktepu3oBaTh VIIA-Tpynmy rajgoreHoB B IjIaHe
raJjOreHbI-MPOCThIE  BEIIECTBA,  COCAUHEHUS:  CpPAaBHUTEIbHAsA | CPABHEHUS CTPOEHHMS AaTOMOB M KPHUCTaJUIOB,
XapaKTEPUCTHKA. OKHCIINTEIbHO-BOCCTAHOBUTEIIBHBIX CBOMCTB.
l"anorens! B mpupoe. BbIsSBIATE 3aKOHOMEPHOCTM HW3MEHEHHUS CBOWCTB
3aKOHOMEPHOCTH M3MEHEHHUs (U3NYECKUX U XUMHUYECKHUX CBOWCTB B | TAJIOTEHOB B TPYIIIIE.
VIIA-rpynne:  B3aumojeiicTBMe  TrajioreHoB ¢  MeTtauiamu, | OnuchiBaTh  CHOCOOBI  TOJydeHHss H  oOrnactu
HEMETAJUIaMH, CO CJIOKHBIMU HEOPraHWYECKMMHM W OpPraHWYECKMMH | IPUMEHEHUS TAJIOTE€HOB U UX COCIMHEHUI.
BEILIECTBAMHU.
[TonyyeHnue U npuMEHEHNE TaJIOT€HOB.
. Komneknus «["anorensl — npoctbie BeniecTBay.[lonyuenue xmopa
B3aMMOJICIICTBUEM MIEpMaHraHaTa Kajus C COJIIHON KUCIOTOU
lu | ['aoreHOoBOIOPO b Crpoenue Molnekyn U (U3MYECKHME CBOWMCTBA TallOT€HOBOJOPOJOB. | XapaKTepu3oBaTh CTPOCHHE MOJIEKYN, CBOWCTBa
Y TaJoreHOBOIOPOHbIE | XMMUYECKUE CBOMCTBA TaJIOT€HOBOJOPOIHBIX KHUCJIOT: KHCIOTHBIE | TAJION€HOBOIOPOIHBIX KHUCIIOT u CHOCOOBI
KHUCIIOTHI. ['ajloreHnapl | CBOMCTBA, BOCCTAHOBUTEIIbHBIE CBONCTBA, B3aUMOJICUCTBUE | MTOITYYCHHUS.

C OpraHM4YecKMMM BeuniecTBaMu. [lomydeHue TrajoreHoBOJOPOIOB.
I'anmorennapl. KauecTBeHHbIE peaKlIMK Ha FaJOr€HUI-UOHBI.

. Iony4yeHue COJITHON KUCIIOTHI U €€ CBOMCTBA.

JI. KauecTBeHHBIE peakiuy Ha raJIOr€HUI-UOHbI

VYcraHaBiIMBaTh 3aBUCHUMOCTH KHCIOTHBIX CBOMCTB
3TUX COCIMHEHUM OT BEIIMYHUHBI CTEIICHHU OKHCICHHUS
" pagnycCa atoMa rajlorcHa.

I/I,HCHTI/I(I)I/II_II/IpOBaTL TraJJOTrCHUA-UOHBbI.

HpOBOI[I/ITB, Ha6.IIIOILaTB U OINMCHIBAaTh XUMHYECKHM
SKCIICPUMCHT




1u

Kucnoponusie
COEJMHEHUS XJI0pa

Oxcunsl  xyopa. Kucnoponconepkamue kucnotsl  xjopa. Cosm
KHUCIIOpOACOAepKAaIIMX KUCIOT Xjopa. IlomydyeHne u npumeHeHHe
BAYKHEHIINX KUCIOPOJHBIX COEAUHEHUH XJI0pa.

. OkucnurenbHble CBOMCTBA XJOpHOM Boapl. OtbOenuBaroriee
JNEUCTBHE KaBesleBOM BOJbl. ['opeHne crmuku. B3pelB mertapasl wim
IIMCTOHOB

XapakTepu30BaTh OKCUIBI, KHCIOPOACOAEPKAILUE
KHUCJIOTHI XJIOpa U UX COJIM: CBOWMCTBA, MOJIyYEHUE U
IIPUMEHEHUE.

1y | Kucnopon u 030H OO61ast xapakTepucTHKa 31eMeHTOB VIA-Tpynisl. JaBath 00IIYyI0 XapaKTEPUCTUKY XaJIbKOT€HOB.
Kucnopon: HaxoxkneHue B mpupoje, moiydeHue (abopatopHeie u | CpaBHUBAaTH CTPOCHHE AaTOMOB W KPHCTAJUIOB,
MIPOMBIIIIJIEHHBIE CLIOCOOBI) U (PHU3HUECKHE CBOMCTBA. OKHUCJIMTEIbHO-BOCCTAHOBUTEIbHbBIE CBOICTBa
XUMHYECKHE CBOMCTBA KHUCIOPOJA: OKHCIUTENbHbIE (C MPOCTHIMU | XaJbKOIEHOB.
BEIIECTBAMH, C HHU3UIMMH  OKCHUJAMH, C OPraHMYECKUMHU U | YCTaHaBIUBaTh 3aKOHOMEPHOCTH M3MEHEHHUS
HEOpPraHMYECKUMH BEIIeCTBaMH) U BOCCTAaHOBUTEIbHBIE (C (PTOPOM). | CBOMCTB XaJIbKOI'€HOB B IPYIIIIE.
OO6macTu mpUMEHEHHUSI. XapakTepru3oBaTh AJUIOTPOTIHIO KHUCJI0pOo/a,
O30H. Haxoxnaenue B npupoje. Pu3nuecKkue 1 XMMUYECKHE CBOMCTBA | HAXOXKJIEHHE B  IPUPOJE, CTPOCHHE  MOJIEKYII
o30Ha. Ero nonydenue u npuMmenenue. Poiab 030Ha B )kMBOM NpUpoJie. | KUCIIOpoJa W 030Ha, (u3MYeckue CBOIMCTBA,
. 1. IlonydyeHue Kucmopoaa pasjoKEHUEM IE€pPMaHraHara KaJiMsl | BOCCTAHOBUTEIbHBIE W OKHUCIUTEIBHBIE CBOMCTBA
Y HUTpaTa HaTpusl. KHCIJIOPO/JIa.
2. IlonydeHne OKCUAOB U3 MPOCTHIX U CIOKHBIX BEIIECTB. OnucelBaTh  IOJIyd€HHE  KHCIOpPOJAa W O30HA
3. OkuciieHue aMMHuaKa ¢ IOMOIIbI0 MHAMKATOpa U 0e3 Hero B 1a0OpaTopud M  NPOMBINUIEHHOCTH U HX

IIPUMEHEHHE.
HaGmrongaTh 1 onmuChIBaTh XUMUUECKHIN SKCTIEPUMEHT

lu | Ilepoxcnp Bomopona CrtpoeHune MOJEKYNIbl MEpOKCHUIa BOJIOpoJa, ero ¢uzndeckue U | XapakTepu3oBaTbh CTPOEHHE MOJIEKYNIbl HMEpOKCHIA
XMMUYECKHE CBOMCTBA (OKUCIUTENIbHBIE W BOCCTAHOBUTEIIBHBIE). | BOJOPOJA U €0 OKHCIUTEIbHO-BOCCTAHOBUTEIbHYIO
[lonydenue u npuMeHeHUE NEPOKCUAA BOAOPOIA. JBOMICTBEHHOCTb.
/1. Pa3znoxxenune nepoxkcuja BOJIOpPOJA, €ro OKHCIMTENbHbIE cBOWCTBA | OmuchiBaTh OOJIACTH MPUMEHEHHsI U IOJIydeHHE
B peakuun ¢ rugpokcuaom kenesa(ll) u  BoccTaHOBHTENBHBIE | IEPOKCHIA BOAOPOJA
CBOJCTBA B PEAKLIUU C KUCJIBIM PACTBOPOM IIEPMaHIaHaTa KaJus

lu | Cepa Haxoxnenue cepel B npupoje. BaneHTHbIE BO3MOXHOCTM aTOMOB | XapaKTEpHU30BaTb CTPOCHHME aroMa U CTEICHH

cepbl. Ayutotponus cepbl. duznyeckue cBoOCTBa pOMOMYECKO Cephl.
XUMHUECKHE CBOWCTBA CEphbl: OKUCIUTENbHBIE (C MeTaulaMH, C
BOJZIOPOJIOM M C MEHEE IEKTPOOTPULATEIbHBIMU HEMETaJulaMH) U
BOCCTAHOBMTENbHbIE (C KHCIOPOAOM, KHUCIOTAMU-OKHCIUTEIIMHU),
peaKknuu JUCTIpONOpIHMOHUpOBaHus (co mmenoyamu). [lomydyenue cepsl
1 00JIaCTH MPUMEHEHMSL.

A. Topenue cepel. B3saumonencrsue
AIFOMUHHEM, LIMHKOM, JKEJIE30M

CCPpbl C  MCTAJUIAMHU:

OKHUCJIEHHSI cepbl KaK (PYHKIIMIO €r0 HOPMAIbHOTO U
BO30YXIEHHOTO COCTOSHUI.
OnuceiBaTh aJUIOTPOTIHBIC MOJAU(PUKALIMKM CEPhI U UX

CTpOCHHUE.
OOBACHATH OKHUCITUTEITHHO-BOCCTAHOBUTEIILHBIC
CBOWMCTBA  cepbl M  KOHKPETH3MPOBATh WX

XUMUYECKUMU PEaKIUSIMHU.
PackppiBaTh HaxoXkJeHUE cepbl B IpUpone, €€
MIOJIyYEHUE U IPUMEHEHHE




lu | CepoBonopon u CrtpoeHre MOJEKYyJIbl M CBOHCTBa cepoBoJOpoja: (usmueckue, | XapakTepu3oBaTh CTpOCHHE MOJIEKYJIbI
cynbdu bl ($U3M0JIOTHYECKUE ¥ XUMUYECKHE. cepoBoJOpoaa u IIPOrHO3MPOBATH
CepoBo10poJ1, KaK BOCCTAHOBUTEb, €I0 MOJy4YEHUE U IPUMEHEHHE. BOCCTaHOBUTEJbHbIE cBOMCTBA. [loaTBepxkaare HX
Cynpduapl 1 UX XUMHUYECKHE CBOiicTBa. Pacmo3HaBaHue cynbQua- | ypaBHEHHSIMHU COOTBETCTBYIOUIMX PEaKIIH.
HOHOB. OnuceiBaTh HOJTyYeHHE u MIPUMEHEHNE
. TIlomydyenwe cepoBOIOpPOJa H  CEPOBOJAOPOAHOM  KHCIOTHL. | CEPOBOJIOPOJIa W CBOWMCTBA  CEPOBOJIOPOJIHOM
Jloka3aTenbCcTBO HAJIMYMS CYJb(PUI-MOHA B paCTBOPE KHCJIOTHI ¥ CYIb(MHUIOB.
W nenTndunmpoBats CynbOua-HOHBI
Iu | Okcug cepsl (IV), CepHuctblii ra3, ero ¢Qusnueckue cBoicTBa, mnoidydeHue U | OnuceiBaTh cBoiicTBa okcuaa ceprl(IV) u cepuuctoit
CEpHHUCTasl KUCII0Ta U MIPUMEHEHHE. KHCJIOTHI, UX MOJYyYeHHE U IPUMEHEHHUE.
e€ coun Xumunueckue cBoiictBa okcuga cepbl(IV): BoccTaHoBHTenbHBIE (C | XapaKkTepu3oBaTh BOCCTAHOBUTENBHBIE CBOMCTBa
KHCIIOpO/OM, OpoMHOM  BOJOW, mepMaHraHaroM kamusg W | okeuga  cepbl(IV)  u KOHKpeTH3upoBaThb X
CEpOBOJOPOJIOM) M CBOMCTBA KUCIOTHBIX OKCHIOB CO HIEIOUYaMHU. YpaBHEHUSAMHU pEaKIuil.
CepHucras KUCIIOTa U €€ COJIN. OnuceiBaTh NOJIYyYCHHE W TNPUMEHEHHE JHOKCHAA
. BuneodparmMenTsl M criaiiipl mo Teme ypoka. KadecTBeHHbIE | Cepbl, CEPHUCTOM KUCIOTHI U CYIb(QUTOB.
peaxkiuu Ha Cylb(pUT-aHHOHBI Pacnio3HaBaTh Cylnb(QUT-HOHBI.
Ia | Oxcug cepoi(VI). CepHblii  aHruapun, ero (U3MYECKHE CBOWCTBa, TOJydeHHE U | XapakTtepuzoBaTh okcuj cepol (VI) u cepuyro
Cepnas xuciora u eé IIPUMCHECHHE. KHCJIOTY KaK KACJIOTHBIE COEAMHEHHUS.
cou Xumuueckue cBoiictBa okcuaa cepwl(VI), kak oxuciautenss u | [IporHO3upoBaTh OKHUCIUTENBHBIC CBOMCTBA OKCHIA
TUIMYHOTO KUCIOTHOTO OKCHJIA. ceprl( V1) u cepHON KHCITOTHI.
CepHas KucioTa: CTpoeHHE U (pU3HUECKHe CBOICTRA. OnucelBaTh NONY4YEHHE W NPUMEHEHHE TPHOKCHIA
XuUMHUECKUEe  CBOMcTBa  pa30aBICHHON  CEpHOM  KHUCIOTHI: | CE€pbl, CEPHOM KHCIOTHI U CYlIb(ATOB.
OKHCIUTENbHbIE M OOMEHHbIE M  OKHCIUTENbHble cBoiicTBa | neHTuuIpoBars Cynb(ar-uoHbIL.
KOHLIEHTPUPOBAHHOM.
[lomyyenne cepHOM KHUCIOTBI B IpoMmbliieHHOCTH. Ob6nacTtu
IIPUMEHEHUSI CEPHON KHUCIIOTHI.
Cynbdatsl, B TOM 4ncie U Kynopocsl. I'mapocynbsgatsl. Pusndeckue
U XUMHUYECKUE CBOMCTBA COJIEH CEPHOM KUCIIOTHI.
Pacnio3naBanue cynbhaT-aHuOHOB.
/1. CoiicTBa cepHoil kucioTsl. KauecTBeHHbIe peakiiuu Ha Cylb(puUT-
U cynb(aT-aHUOHBI.
JI. O3HakomileHHE C KOJUIEKIUEH INPUPOIHBIX COECIWHEHUHN CEpHI.
KayecTBeHHast peakiyst Ha Cynb(aT-aHHOHBI
Iu | Asor OO11ast XapakTepUCTHUKA JIEMEHTOB VA-TpyIIbI. JlaBatb 0OI1yIO XapaKTepPUCTUKY THUKTOTECHOB.

A30T. CTpOCHI/Ie aroma. HaxoxxneHue B Impupoae. dusnueckue
CBOMCTBA. OKUCIIHTEILHBIC )41 BOCCTAHOBUTCIILHBIC CBOICTBA.
HonyquI/Ie U NPUMCHCHHUEC a30Ta.

CpaBHI/IBaTB CTPOCHUC AaTOMOB W KpHUCTAJIOB,
OKHCIIUTCIIbHO-BOCCTAHOBHUTCIIbHBIC CBOICTBa
ITHUKTOI'CHOB.




J. Cxema MNPOMBIIUIEHHOW YCTAaHOBKH (PPaKIMOHHONW NEPEroHKH
BO3/yXa

VYcraHaBnuBaTh ~ 3aKOHOMEPHOCTH  HM3MEHCHUS
CBOWCTB ITHUKTOTE€HOB B I'PYIIIIE.

XapakTepu3oBaTh HaxoXKJEHHE a30Ta B IPHPOJE,
CTPOCHHE MOJICKYIIBI, €ro (HU3MYECKHe CBOWCTBA,
BOCCTAaHOBHUTEIBHBIC M OKUCIUTEILHBIC CBOMICTBA.
OnwuceiBaTh TOJyYeHHE a30Ta B JIAOOPATOPHH

W IPOMBIIIJICHHOCTHU U €T0 IPUMCHCHHC

lu | Ammuak. Conu CrtpoeHnue MoJIEKyIbl aMMHUaKa, ero PU3NYECKUe CBOMCTBA. XapakTepu3oBarh  (DU3MUECKHE W XUMHYCCKHE
aMMOHUS OOpa3zoBaHue MEXMOJEKYIIPHOW BOJOPOJHOW CBs3M. XMMHUYECKHE | CBOMCTBA aMMHMaka Ha OCHOBE COCTaBa U
CBOMCTBAa aMMHuaka Kak BoccTaHOBHUTENS. (OCHOBHBIE CBONCTBA | CTPOECHUSMOJIEKYIIBI.
aMMuaka Kak 3JeKkToHogoHopa. KomiiekcoobpazoBanue ¢ ydyactueM | OnuchiBaTh  J1aOOpAaTOPHBIM U MPOMBIILICHHBIN
amMmMHaka. B3anMoseiicTBue aMMHuaka ¢ OpraHM4eCKUMHU BEIIECTBAMU | CIIOCOOBI TOJTYYeHHUST aMMHaKa.
U C YIJIEKUCIIBIM TFa30M. Pacno3naBaTh KaTHOH aMMOHMUSI.
[Tonyyenue u mpuMeHEeHNE aMMHUaKa. Xapaktepu3oBaTh  (U3MYECKHE W  XHMHYECKHE
Conu aMMOHHMSI: CTPOCHHE MOJIEKYJ, (U3MYECKHE W XMMHYECKHE | CBOMCTBA COJIeH aMMOHUS U UX MPUMEHEHHE.
CBONCTBA, IPUMEHEHUE.
. Tlomydenune u pasiioxkeHHe xjiopuaa aMMoHus. KaudecTBeHHas
peaxiusi Ha HOH aMMOHUS
la | Oxcuapl a3ora. Coneobpaszyromue (N20O3, NO2, N2Os) u HeconeoOpasyromnue (N20, | Kmaccudunuponats OKCH/IBI asoTa.
A3oTHCTas KACIIOTa U NO) okcunpl. Ux cTpoeHue, puznueckre 1 XAMUYECKUE CBOMCTBA. XapakTepru30BaTh CTPOCHHE MOJIEKYN, (U3HUYECKHE
HUTPUTHI AzoTuctas Kuciota M €€  OKHCIHUTEIbHO-BOCCTAHOBUTENbHAS | U XMMHUYECKHUE CBOMCTBA OKCHUJIOB a30Ta.
JIBOMICTBEHHOCTb. OnucelBaTh CBOWCTBA A30THUCTOM KHUCIOTBI U €€
Comnu a30TUCTOM KUCIOTHI — HUTPUTBHI. coJiei.
. Tlomyuenne oxcuaa azora(lV) peakmueit B3aumoneiictBus menu | KoHkpeTnsupoBathb OKHCJIUTEIBHO-
C KOHIIGHTPUPOBAHHOM a30THOM KHCIOTON. B3anmopelicTBue okcuaa | BOCCTAHOBUTEIbHbBIE CBOICTBa HUTPUTOB
azorta(IV) c Bomoi YpaBHEHUSIMH PEAKIINI
lu | A30THas KHCIIOTa U CrtpoeHue MOJIeKylIbl U (U3NYECKHe CBOMCTBA a30THOM kucioThl. EE | XapakTepus3oBaTh CTpOEHHE MOJICKYIBI, (hU3HUECKUE
HUTPATHI XMMHYECKHE CBOICTBA: KHCIOTHBIE U OKUCIUTEIbHBIE B PEAKIUSAX C | U XMMHUYECKHUE CBOMCTBA a30THOM KHCIOTHI Kak
MeTa/ylaMd W HEMEeTalJlaMH, peaklUd CO OPraHUYECKUMHU U | KHCIOTHl M CHUJIBHOTO OKHCIUTENS, €€ MOJydeHUe U
HEOPraHMYECKUMHU COCTMHEHUSMHU. MPUMEHEHUE.
[TonyueHnue a30THON KUCIOTHI B IPOMBIIUICHHOCTH U JIa0OpaTOpUU U | YCTaHABIMBATh 3aBUCUMOCTh MEXAYy CBOWMCTBAMU
€€ MpUMEHEHHE. HUTPATOB U UX IPUMEHEHHUEM
Hutpatsl (B TOM uucie U CEIUTPHI), UX (PU3MUECKUE U XUMHUYECKUE
cBoiictBa. Tepmuueckoe pas3iokeHHe HUTparoB. I[IpumeHenue
HUTPATOB.
J1. PaznoxeHue HUTpara HaTpus, ropeHrne YEPHOro nopoxa
2q | ®ocdop u ero | Ctpoenne atoma u amiorpornust ¢docdopa. dPusznyeckue cBoiicTBa | XapakTepu3oBaTh autoTponuio ¢gochopa, cTpoeHue




COEIMHEHUS AUIOTPOIHBIX MOTU(BHUKAIMNA U MX B3aUMOIIEPEXO/IbI. MoJIeKyad Moaudukanui, ux (pusnyeckre CBOWCTBA,
Xumuueckue cBoiicTBa ¢ocopa: OKUCIUTENbHBIE (C METaljlaMH), | BOCCTAHOBUTEIbHBIC M OKUCIUTEIbHBIE CBOHCTBA
BOCCTAHOBHTEJbHBIC (C 6onee ANIEKTPOOTPHULIATENFHBIMU | pochopa, HAXOXKIEHHE B NPUPOAE, MOIyuYeHHE HU
HEMETaJlJIaMH, KUCJIOTaMU-OKHUCIUTENIAMH, OEpTOJETOBON COJIbIO) U | IPUMEHEHHUE.
JTUCTTPOTIOPITUOHUPOBAHUS (CO IIETOYAMH). CpaBHUBATh CBOMCTBA AJUTOTPOITHBIX MOAU(PUKALIIA.
HaxoxaeHue B pupo/ie U ero noayveHue. VYcraHaBnuBaTh B3aUMOCBSI3M  MEXKAY OKCHAaMU
®ocduH, ero CTpoeHne U CBOKCTBA. docdopa, pochopubiMEU KECTOTaMU U pocdaTamu.
Oxcunst pocdopa(lll) u (V). XapakTepu3oBaTh UX CBOWCTBA U IIPUMEHEHHUE.
®dochopHbIe KUCTOTHI, X (PU3NYECKUE U XUMUYECKHUE CBOMCTBA. WNnentudunuponats Gocdar-anuoH.
[Tonygyenne wu mnpumenenue oprodochopHoi kucinoTel. Conu | Habmionate u onuchBaTh XUMUYECKUN AKCIIEPUMEHT
opTodochopHOI KUCIOTHI U UX IPUMEHEHHUE.
H. Topenue ¢ocdopa, pactBopenue okcuaa dochopa(V) B Boge.
KadgectBennas peakiust Ha pocdar-annon. Kosmekmus MuHEpaTbHBIX
ynoOpeHuit

24 | Yruepon u ero | Yraoepon — onemeHT [VA-rpynmel. AmmoTpornHble Moaudukanuu | J[aBaTh 0OIIyI0 XapaKTEpUCTUKY AIEMEHTOB

COEIUHEHUS yIJIepo/a, UX MOJydyeHue U cBoMcTBA. CpaBHEHUE CBOMCTB anMasza u | [VA-rpynmsl.
rpadwura. CpaBHUBATh AJUIOTPOITHBIE MOJIU(MUKAIIIN YTIIepoaa
XUMUYECKHE  CBOMCTBAa  yIjiepoja:  BOCCTAHOBHUTENbHBIE  (C | IO CTPOCHHIO, CBOMCTBAM U MPUMEHEHHUIO.
rajoreHaMu, KHCIOpOJOM, Cepoi, azoToM, BoaoM, okcuaoMm menu(ll), | XapakTepu3oBaTth OKHUCIUTEILHO-
KHCIIOTAMHU-OKUCIIUTENSIMU) U OKHUCIUTENbHbIE (C MeTallylaMH, | BOCCTAaHOBHUTENIbHBIE CBOICTBA YIiepo/ia.
BOJIOPOJIOM U MEHEE 3JIEKTPOOTPULIATEIbHBIMU HEMETAJJIaMu ). OnuceiBaTh ~ CTPOEHUE  MOJIEKYJ,  CBOMCTBA,
VYrnepon B mpupo/ie. MOJIyY€HUE U NIPUMEHEHHUE YrapHOTO U YIJIEKHCIOTo
Oxkcun yraepona(ll): cTpoeHne MoJIeKysbl, CBOMCTBA, TOJYyYCHHUE W | ra30B.
MIPUMEHEHHE. XapakTepu3oBaTb ~ CBOHCTBa  KapOOHAaTOB U
Oxcup yrinepona(lV): ctpoeHre MOJIEKYINbI, CBOWCTBA, MOJYYeHHUE U | THAPOKApOOHATOB. [IpuBouTH MIPUMEPBI
MPUMEHEHHE. BOKHEUIIMX  MpeAcTaresied  CoJiell  yroJibHOM
VYronpHas KucnoTa u €€ Conu: KapOoHAThl U TUAPOKAPOOHATHI, — UX | KUCIIOTHI U MX 3HAYCHHE.
MIPEICTaBUTENH U TPUMEHEHUE.
J. Komnekuusi npupoaHbIX coequHeHuid yriuepona. Kpucranmuueckue
pemérkn anmasza W rpadpura. Ancopobums okxcuma azota(lV)
aKTUBHUPOBAHHBIM yriieM. BoccranoBnenue okcuaa meau(1l) yroem.
JI. [lonydeHue  yriekuciaoro rasa B3aUMOJCHCTBHEM Mpamopa
C COJITHOM KHCIIOTOM M HCCIIe[OBaHHME ero cBoicTB. KauecTBeHHas
peaxius Ha KapOOHAT-aHUOH

1g | KpemHuuit u ero | Kpemuuii B mpupose. [lonydenne u npuMeHeHUEe KPEMHHUSL. OnuceiBaTh BOCCTAHOBUTEIbHBIE M OKHCIUTEIbHbIC
COEIMHEHUS dusnuecKkue U XMMUYECKHE CBOMCTBAa KPUCTAIUIMYECKOIO KPEMHHMS: | CBOMCTBA KPEMHHS, €r0 HAXOXKJEHHE B MPUPOJE,

BOCCTaHOBHUTCIIBHBIC (C rajJorcHamMu, KHCJIIOPOJOM, pPACTBOpaAMU

MOJIYYCHHUC U obOmactu IIPUMCHCHUS.




ieao4Ye U MIaBUKOBOM KUCIOTHI) U OKUCIUTENIbHBIE (C METaJUIaMHU).
Oxkcun kpemuusi(1V), ero coiicTaa.

Kpemuuesas kucnora u €€ cosn. CuiamkaTHasi IPOMBIILIEHHOCTb.

J. OsHakomiieHHE C KOJUIEKUMEH MPUPOJHBIX CHUIMKATOB W
MPOAYKLIUEH CHUJIMKAaTHOM npomMslnuieHHOCTU. [lonydenue
KPEMHHUEBOM KUCIIOTHI B3aUMOJICHCTBUEM PAacTBOpa CUJIMKATa HaTpuUs
C CUJIbHOW KHUCJIOTOM, paCTBOPEHUE KPEMHUEBOUW KUCIOTHI B IIEIOYH,
pa3yIoKEHUE IPU HArPEBaHUU

VYcraHaBiIMBaTh  B3aUMOCBSA3M  MEXKIY OKCHUIAMH
KPEMHHMsI, KPEMHHUEBBIMU KUCIOTAMU U CUJIMKAaTaMU.
OnuceiBath IIPOTYKLUIO CUJIMKAaTHOU
IIPOMBILIEHHOCTH.

lu | [IpakTnueckas [Tony4yeHne OKCHI0B HEMETAJUIOB U UCCIIEA0BAaHUE UX CBOWCTB CobumoiaTh TpaBuUila TEXHUKH OE30MACHOCTH TNpHU
pabora 8 pabore ¢  7mabopaTOpHBIM  OOOpPYJAOBaHHUEM,
lu | IlpakTuueckas [Tonyuenue ra3oB U UcciIeI0BaHUE UX CBOMCTB HarpeBarelbHBIMU  HpUOOpaMu,  XUMHUYECKUMU
pabora 9 peakTuBaMu. JDKOHOMHO M JKOJOTUYECKHU T'PAMOTHO
00paIaTeCs ¢ HUMHU.
HabmonaTe xuMmuueckue sBIE€HUS U (QUKCUPOBATh
pe3ynabTaThl HabmoneHuit. opmMynupoBaTh BBIBObI
Ha UX OCHOBE
lu | O6obueHue u BoinmosnHeHue  TeCTOBBIX  3aJaHUM  Ha  3HaHME  (QU3MYECKHUX | BBIMONHATH TECTHI M YIpaXXHEHUS, peliaTh 3a/1a4u
CUCTEMaTU3aIUs U XUMHMYECKUX CBOWCTB, CMOCOOOB TMOJy4eHHS W oOnacTel | 1o Teme.
3HAHUHU II0 TEME NPUMEHEHHS HEMETAJIJIOB U UX COCTUHEHMIA. [TpoBOAKUTH O1IIEHKY COOCTBEHHBIX JOCTHKCHHMA
«Hemeramnbn»y [ToaroroBka K KOHTPOJILHOM paboTe B YCBOCHUU TEMBI.
KoppektupoBaTk CBOM 3HaHHS B COOTBETCTBHH
C IJIAHUPYEMBIM PE3YJIbTaTOM
1a | KorrponpHas pabora 6 o reme «Hemeramiphy
164 TEMA 8. METAJLJIbBI
1y | lllenouHbie MeTaIBI [lonoxeHue MIENOYHBIX METAIOB B mepuoauydeckoil cucreme | OOBSICHATH 3aKOHOMEPHOCTH W3MEHEHUs

anemenToB Jl. 1. MenaeneeBa u CTpO€HUE UX aTOMOB.
3aKOHOMEPHOCTH M3MCHCHHS (PU3NYECKUX M XUMHUYECKHUX CBOMCTB B
3aBHCHMOCTH OT aTOMHOT'O HOMepa MeTajulia (M3MEHEHHE IIOTHOCTH,
TEMIEPATyp IUIABJICHUS U KUTICHUS, PEaKIUil C BOJOM).

Enunnunoe, ocoOeHHOE U 00111ee B PeakIusaX ¢ KUCIOPOIOM, IPYTUMU
HEMeTaJllIaMu, KU IKIM aMMHaKOM, OpraHUYeCKUMH u
HEOPraHMYECKUMU KUCIOTaMH U JIp. COEIMHEHUSMH.

Haxosxnenue B npupoje, ux NoJy4yeHue U MpUMEHEHHE.

Oxkcupl, UX MOJTYyYEHUE U CBOMCTBA.

[[€noun, UX CBOMCTBA U IIPUMEHEHUE.

Conu menoYHbIX METAIOB, UX MPEACTABUTEIN U 3HAUCHUE.

J. OOpasupl MIENOYHBIX MeTayuioB. B3amMmoneicTBHe IET0YHBIX

Gu3nYecKuX M XUMHUYECKUX CBOWCTB UIEJIOYHBIX
METaJUIOB B 3aBUCUMOCTH OT UX aTOMHOT'O HOMEDa.
XapakTepu3oBaTb  HAaXOXAEHUWE B  IPUPOJE,
[OJlydeHUe U IPUMEHEHHUE ILEIOYHBIX METaJUIOB
B CBeTe 0011ero, 0COOEHHOT0 ¥ €JUHUYHOTO.
OnuceiBaTh OWHApHBIE KHCIOPOIHBIE COEAUHEHHS
I1EJI0YHBIX METaJIOB U yCTaHaBJINBAaTh
TEHETUUYECKYIO CBSI3b MEXKAY COCUHEHHUSIMH.
XapakTepu3oBaTb CBOICTBAa METaNIOB, OKCH/JIOB,
TUIPOKCUIOB U COJIEM INENOYHBIX METaUIOB M HX
IIPUMEHEHHUE.

W penTuduumuponarhb

COCOMHCHUA MICJIOYHBIX




METAJUIOB ¢ BoJOW.Peakuus oxpammBaHus IIIAMEHHU  COJISIMH

IICJIOYHBIX MCTAJIJIOB

METaJUIOB.
Habiro1aTh ¥ onuchIBaTh XMMUYECKUH SKCIIEPUMEHT

lu | Meramisl Ib-rpynmsi: CrpoeHue aTOMOB MeU U cepedpa.
Melb U cepedpo Ou3nuecKue U XUMHUYECKUE CBOMCTBA ITUX METAJUIOB, UX IMOJy4YeHHE | XapaKTepU30BaTh CTPOCHHE aTOMOB, (H3MUYECKUE U
Y IPUMEHEHHUE. XHUMHYECKHE CBOICTBA Meu U cepedpa.
Mens 1 cepeOpo B mpupoe. UX COCTMHECHUH.
CBoiicTBa M NPUMECHEHHE BOKHEUIINX coenuHeHuit: okcuaoB Meau(l) | OmuceiBaTh CBOWCTBA M NMPUMECHEHHE OKCHIOB M
u (Il), cepedpa(l); comeir memu(ll) (xmopuma u cynbdara) u cepedpa | BaXKHEUITNX CoJiel cepedpa U MeJIu.
(¢pTopuaa, HUTparTa, XxpoMaTa u alerara). Pacnio3naBaTh KaTHOHBI MU U cepedpa.
JI. KauecTBeHHbIE peakiny Ha KAaTHOHBI MEJIU U cepedpa
1y | bepummii, maruuii u | [lonokeHue B mepuoaudeckoit cucreme aneMmeHToB . Y. MennaeneeBa | JlaBaTh oOlIyI0 XapaKTEpUCTUKY FIEMEHTOB
IEII0YHO3EMEIIbHBIE U CTpOEHUS aTOMOB MeTasuioB || A-rpymnmsbl. IIA-rpynnsl Ha ~ OCHOBE  HX  IOJIOKEHUS
MeTaJlIb Haxoxpaenue B mpupoje, mojydyeHue, (U3MUECKUe M XUMHYECKUE | B MEPUOINYECKOM CUCTEME 3JIEMEHTOB
CBOMCTBA, NPUMEHEHHE MIETOYHO3EMENbHBIX MeTaimioB uW  ux | J. 1. MenaeneeBa u CTpoeHHsI aTOMOB.
BOKHEUIIINX COCTUHEHHH (OKCHIOB, THIPOKCHIOB U COJICH). YcranaBinBarth 3aKOHOMEPHOCTH N3MEHEHUS
. O6pazuer  metawioB  |IA-rpynmel.  B3aumogeiictBue  kambiius | cBoMCTB B [l A-rpymme.
c Bojoil. T'opeHue marHus B BOJE M TBEPJIOM YIJIEKUCIOM rase. | XapakTepu3oBaTb  HaxoXJAEHUE B  IPHUPOJE,
KauecTBeHHble peakuMy Ha KaTHOHbI MarHus, KajblUs, Oapusd. | MOJIy4eHHE U NPUMEHEHHE IIET0YHO3EMENbHBIX
Peakiuu oxpammBanus rmiaaMeHu coysiMu MeTaiuioB I A-rpyrmimsl METaJUIOB B CBeTe  oO0mero, OCOOCHHOTO
U €IMHUYHOTO.
OnuceiBaTh OMHAPHBIE KHUCIOPOAHBIE COEIMHEHUS
IET0OYHO3EMENIbHBIX METAUIOB M yCTaHaBIUBATh
TFeHETUYECKYIO CBSI3b MEXAY UX COCTUHECHUSIMU.
XapakTepu3oBaTh CBOICTBa METaNIOB, OKCHUJOB,
TUIPOKCUIOB U COJIEH IIENOYHBIX METauIOB M HX
MPUMEHEHUE.
WNnentuduuupoBaTh COCUHEHUS] MAaTHUS, KaJbIIU,
Oapwus.
HabmonaTh 1 OnuceIBaTh XUMUYECKHI SKCIIEPUMEHT
lu | X)KecTkoCTh BOJBI U Bpemennas u moctosiHHas >KECTKOCTh BOJABI M CHOCOOBI yCTpaHeHUs | XapaKTepu3oBaTh BpPEMEHHYIO U TOCTOSHHYIO

CIOCOOEI €6
yCTpaHEeHHs

Ka)KJ0T0 U3 TUIIOB. MIOHUTBI.
. Ilonydyenue xECTKON BOABI U YCTPAHEHUE KECTKOCTU

JKECTKOCTDH BOJIBI.

YcraHaBauBaTh B3aMMOCBS3b MEXAY IPUYMHAMU
KECTKOCTH U CriocoOamu €€ yCTpaHEHHUSI.

OnuceIBaTh Bpe.l KECTKON BOIBI.

HabmronaTh 1 ONMKCHIBATh XUMHUUECKUN SKCIIEPUMEHT




lu | Huuk [Tonoxenue B nepuoandeckoit cucreme snementoB J1. . MenneneeBa | OnuceiBaTh CTpOEHHE aroma, buznueckue
Y CTPOCHUS aTOMOB ITMHKA. Ero (m3nyeckue u XuMUYECKUE CBOMCTBA. | XAMUYECKHE CBOWCTBA, IMOJYYCHHE U TMPUMEHCHHE
Haxosenue B npupojie, Moy4eHre U MpUMEHEHHUE IMHKA. [IMHKAa.
Oxkcu, TUAPOKCHU]T U COJIM LIMHKA: UX CBOMCTBA U PUMEHEHHE. AprymeHTHpPOBaTh aM(OTEPHBIC CBOHCTBA OKCHIA U
JI. [lonyyeHne U ucciae0BaHUE CBOMCTB TMAPOKCUIA IMHKA TUJIPOKCH/IA IMHKA XUMHYECKUM 3KCIIEPUMEHTOM.
XapakTtepu3oBaTh  KOMIUIEKCOOOpa3oBaHHME  Ha
puMepe IIUHKATOB.
lu | Amomunuit u  ero | [lonoxxenue B mepuoauueckoit cucreme snmeMentoB [1. M. MenneneeBa | OnuceiBaTh CTpOECHUE aToMma, busnueckue
COCTMHEHUS U CTPOCHHS aTOMOB amoMHUHUA. Ero ¢usmyeckne M XUMHYECKHE | XHMUUYECKHE CBOWCTBA, TOJyd€HHWE M TPUMEHEHHUE
cBoiicTBa. Haxoxnmenue B mpupoae, MOTyYeHHE W TPUMEHEHHE | aJTIOMUHHUS.
ATFOMUHUS. ApryMeHTHpOBaTh aM(OTEPHBIC CBOMCTBA OKCHIA U
Okcua, THAPOKCHJ M COJIM ATIOMUHUS (B KOTOPBIX AFOMHUHHUHN | TUAPOKCHIA ATFOMUHUS XUMUYECKAM
HaxOJWUTCA B BHJEC KAaTHOHA M aIOMHHATBI): HMX CBOWCTBA U | SKCTIEPUMEHTOM.
MIPUMEHEHHE. XapakTepu3oBaTh  KOMIUIEKCOOOpa3oBaHHWE  Ha
Opranndeckre COeTMHECHUS ATFOMUHHUS. pUMepe ATFOMUHATOB.
JI. BzauMogeicTBUE aIFOMUHHMS C PAacCTBOPaMU KHUCIOT M IIEJIOYECH.
[Tosnydenune u n3ydyeHne CBOMCTB TUAPOKCUIA ATTFOMUHUS
lad | Xpom u ero [Tonoxenue B nepuoandeckon cucreme anemMenToB . M. MenaeneeBa | Xapakrepu3zoBaTb XpoOM IO €0  MOJIOKEHHUIO
COEIMHEHUS U cTpoeHust aToMoB Xpoma. Ero ¢usnueckue u XuMudeckue CBOMCTBA. | B MEPUOINYECKOM cucremMe 3JIEMEHTOB
Haxosxenue B npupojie, MoydeHue U IPUMEHEHUE XpOMa. J. Y. MenpeneeBa 1 CTPOCHUIO aTOMOB, (hu3nueckue
CBoiicTBa, MOJY4YEHHE W TPUMEHEHUE BAKHEHUIIMX COEIUHEHMS | U XMMUYECKHE CBOWMCTBA, MMOJYyYEHUE U NPUMEHEHHE
XpOMa: OKCUIOB M THUIPOKCHUJIOB XpOMa, JUXPOMATOB M XpOMaroB | Xxpoma. [IporHo3npoBaTe CBOICTBAa Ba)KHEHIIMX
LIEJI0OYHBIX METAJUIOB. coeMHEHUN (OKCUAOB U FHIPOKCUIOB Xpoma) B
3aBUCUMOCTh KHCJIOTHO-OCHOBHBIX CBOMCTB OKCHJIOB M TMJIPOKCHUJIOB | 3aBUCUMOCTH OT CTENEHU OKHUCJIEHUS Xpoma.
XpOMa OT CTENIEHU €r0 OKUCIICHHUS. [TpoBoauTh, HAOMIOJATH U ONMUCHIBATH XUMHUYECKUN
XpomaTel M JUXpPOMAaThl, MX B3aWMOINEPEXOAbl M OKUCIUTENbHBIEC | SKCIEPUMEHT
CBOMCTBA.
A.  Ilonmyuenume u  uUCCIEIOBaHUE  CBOWCTB  TUAPOKCHIA
xpoma(Ill).OkucnuTensHble CBONCTBA AUXpOMAaTa Kalus
1y | Mapranen [Tonoxenue B nepuoanueckoit cucreme sneMenToB /1. 1. MenneneeBa | Xapaktepu3oBaTh MapraHel] IO €ro IOJIOKEHUIO

U CTPOCHMSI aTOMOB Maprasma. Ero ¢usnueckue u XUMHUYECKHE
cBoiictBa. Haxoxnenue B mnpupoje, IOJIYyYEHHE U IPUMEHEHHUE
Maprasiia.

[Tomyuenune, cBoMCTBAa MW NPUMEHEHHE BaXXHEUIIHUX COCIUHEHUHN
Maprasia: OKCUJAOB U TUIAPOKCUIOB, COJIEHW MapraHia B pa3JIM4HOU

B IIEPUOJNYECKON cucreme 3JIEMEHTOB
1. . MenzeneeBa u CTPOCHHUIO aTOMOB, (PU3NYECKUE
U XMMHUYECKUE CBOMCTBA, NOJIyUCHUE U IIPUMEHEHUE
Maprasua.

IIporuosuposars

CBOMCTBA BOKHENIITNX




CTETICHU OKUCIICHHUSI.
Comu mapranua (VII), 3aBUCUMOCTD UX OKUCIUTENIBHBIX CBOMCTB OT
Cpelbl pacTBopa.

J. OkucnurensHbIe CBOMCTBA IEPMaHTaHATA KaJIHS

coelMHEHUN (OKCHIOB, THJIPOKCHJIOB U  COJIEH
Mapr aHua) B 3aBUCHUMOCTH OT CTCIICHHU OKHCJIICHHA
Maprasua

1ad | XKeneso u ero | [lomoxxenue B nepuoandeckon cucreme aemeHToB . 1. MenaeneeBa | Xapakrepu3oBaTb JKEJI€30 IO €ro  IMOJIOKEHUIO
COCTMHEHUS U CTpOEHUS aToMOB Jkene3a. Ero ¢Qusnmueckue M XUMUYECKHE | B IEPHOIUYECKON cucreme 3JIEMEHTOB
cBoiictBa. Haxoxaenue B mpupoje, moirydeHue (dyryHa u cranu) u | . V. MengeneeBa u CTpOCHUIO aTOMOB, (hr3ndeckue
MIPUMEHEHHUE Kee3a. U XUMUYECKHE CBOICTBA, IMOJIy4eHHE (UyryHa H
[lonyuenue, cBOICTBa M TPUMEHEHUE BAXHEUIIUX COEAMHEHHH | CTalM) U IPUMEHEHUE JKeJe3a U €ro CIUIaBOB.
xenesa(ll) u (1l): oxcumos, rumpoxcuao, coneit. Kommiuekcusie | [IporHo3upoBaTh CBONCTBA BAXKHEUIINX COEAMHEHUI
COEJIMHEHUS JKele3a. (OKCHJIOB M THAPOKCHJIOB JKeJie3a) B 3aBUCUMOCTH OT
JI. Kousnexnus »xene3ocoepkalux py, 4yryHa u craiu. [loinydeHue | cTerneHu OKUCIIEHUs Kele3a.
HEpacCTBOPUMBIX THIPOKCHIOB JKeje3a M H3ydeHHe HX CBOMCTB. | Pacmo3naBath katuonsl xxene3a(ll) u (111)
[TonydyeHne KOMIUIEKCHBIX COCTMHEHHN JKee3a
la | [IpakTuueckas Pemenne oSkcnmepuMeHTAIBHBIX 3amad 1o Teme «llomydeHue | DkcriepuMeHTaTBHO MoJTy4yaTh Haubomee
pabora 10 COCTMHEHUI METAJUIOB U MUCCIICIOBAHNE UX CBOMCTBY pacpocTpaHEéHHbIE COCTMHEHHUS METaJJIOB
Y U3y4aTh UX CBOMCTBA
lu | [IpakTnueckas Pemrenne skcnepuMeHTaNbHBIX 3a7ad 1o  TeMaMm  «MertamisDy | BeicTpanBaTh miIaH aHann3a Ka4e€CTBEHHOI'O COCTaBa
pabora 11 u «HemeTtamie COEQUHEHNN METAJUIOB U HEMETAILJIOB
la | OGoOmenue u BrinmonHeHne TECTOBBIX 3aJaHWi HA 3HAHHWE CTPOEHUs, (PU3MYECKUX | BHIMONHATH TECTHI M yNpaKHEHWsI, peliaTh 3aJadu
CUCTEMaTU3aIUs Y XMMUYECKHUX CBOWCTB, MOJIyYEHHE M NPUMEHEHUE METAUIOB U HX | IO TEME.
3HAHUHU II0 TEME COECIUHEHU. [IpoBOAWTH OLIGHKY COOCTBEHHBIX JOCTHIKCHHM
«Mertamnb» [ToaroToBka K KOHTPOJBHOM paboTe B YCBOEHUU TEMBI.
KoppektupoBaTe cBOM 3HaHUSI B COOTBETCTBHUH
C IJIAaHUPYEMBIM PE3YJIbTaTOM
la | KorTponpHas padota 7 mo teme «MeTaib»
lu | OGoO1IeHne U cucTeMaTH3aIMs 3HAHUH 110 Kypcy 001Iel XuMuu
lu | toroBas KOHTpOJbHAs paboTa Mo Kypcy 001el XuMuu
4q | Pe3epBHOe BpeMmsi

102y

Hrtoro




TpeGoBaHus K YPOBHIO OATOTOBKH 00Y4YAKIIHUXCS.

VYyamuecs: B pe3yJabTaTe yCBOCHHS pa3zeia JOJDKHBI 3HATh/TIOHUMATD:

v

AN

YMETB:

AN

AN

ASENENENENENENEN

BOKHEUININE XUMUUYECKHE TMOHSATHUS: BEIIECTBO, XUMHUUYECKHI DJIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEIbHAsI aTOMHAs M MOJICKYJIspHash MacChl, WOH,
AJUIOTPOTINSI, U30TOIIbI, XUMHYECKAas CBSI3b, SJIEKTPOOTPUIIATEIIHHOCTD, BAJICHTHOCTh, CTEIIEHb OKUCIICHUSI, MOJIb, MOJISIPHASI MAcca, MOJIIPHBIN 00BEM,
BEILIECTBA MOJICKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHHS, PACTBOPHI, SJEKTPOJIUT U HEIJIEKTPOJIHT, DJIEKTPOTUTHUECCKAS JUCCOLUALINS, OKUCTUTEh
Y BOCCTAaHOBUTEJb, OKUCIICHUE U BOCCTAHOBJICHUE, TEIUIOBOM 3((EKT peakiuu, CKOPOCTh XMMHUYECKON peakiny, KaTajanu3, XHMUUECKOe PaBHO BECHE,
VTIEPOIHBIN CKeTeT, QYHKIIMOHAbHAS TPYIIa, H30MEPHs, TOMOJIOTHS;

OCHOBHBIE 3aKOHBI XUMUH: COXPAHEHHUE MACCHI BEIIECTB, IOCTOSHCTBA COCTaBa, MEPUONUECKHI 3aKOH;

OCHOBHBIE€ TEOPHH XUMHU: XUMUUECKOU CBSI3H, IIEKTPOJTUTHIECKOM TUCCONUAIIMU, CTPOCHUSI OPTAaHUYECKUX COSAMHEHU;

BaKHEUINIME BEIIECTBA U MaTepuasbl: METaH, STUJICH, alleTuiieH; OCH30JI, 9TaHOJ, KUPBI, MbLJIa, TJIOKO3a, caxapo3a, Kpaxmaly, KieT4yaTka, OelKH,
HMCKYCCTBEHHBIC M CHHTETHUUECKHE BOJIOKHA, KAy9yKH, TIaCTMACCHI;

Ha3bIBaTbhb U3YYCHHBIC BCUICCTBA 110 «TpPIBPIEU'IBHOﬁ)) n Me)KﬂYHapO}IHOﬁ HOMCHKJIATYpE,

ONpCACIIATh: BAJICHTHOCTD U CTCIICHb OKHUCJICHUSA XUMHUYCCKHUX 3JIEMCHTOB, THUIL XUMHUYECKOH CBSA3H B COCAUHCHHAX, 3apsJ] NOHA, XapaKTep CPCAbI B
BOJHBIX PAaCTBOPAX OPraHUYECKUX COCAMHEHUMN, OKHCIUTENb U BOCCTAHOBUTENb, IPUHAICKHOCTh BEUIECTB K PA3IMYHBIM KJIaccaM OpPraHMYecKuX
COCAUHCHUM;

XapaKTepU30BaTh: OCHOBHBIE KJIACCHI OPTraHUYECKUX COSAMHEHUN; CTPOEHUE U XUMHUECKHUE CBOMICTBA U3YYEHHBIX OPraHNYEeCKUX COeTMHEHU;
OOBSCHATH: 3aBUCUMOCTh CBOMCTB BEIIECTB OT MX COCTaBa M CTPOCHMSI; MPHUPOIY XUMHUUYECKOW CBSI3U (MOHHOM, KOBAJCHTHOMW, METAJUNIMYECKOM),
3aBUCHUMOCTb CKOPOCTH XMMHYECKON PEeaKIMK U MOJIOKEHUS XMMHUYECKOTO PaBHOBECHS OT Pa3IMYHbIX (PAKTOPOB;

BBITIOJIHATH XUMUYECKUH IKCIIEPUMEHT 10 PACTIO3HABAHUIO BAKHEHIIINX OPraHUYeCKUX BEIIECTB;

MIPOBOJUTH CAMOCTOSITENIbHBIM TMOUCK XMMUYECKOM HHQOpPMAIMU C HCIOJB30BAHMEM PA3IUYHBIX HCTOYHUKOB (HAyYHO-TIOMYJSPHBIX U3JaHU,
KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HHTepHeTa); HCMOIb30BaTh KOMIIBIOTEPHbIE TEXHOJOTHUHU i OoOpabOTKM W Tepenadyd XUMHYECKOU
nH(popMaluu U e€ MpeiCTaBICHHs B pa3IuYHbIX HopMax;

UCIO0JIb30BaTh MPHOOPETEHHBIC 3HAHUS U YMEHUS B MIPAKTUYECKOMN JAEATeIbHOCTH U MOBCETHEBHOM MKHU3HU IS

00BSCHEHUS! XUMUYECKHUX SIBICHU, IPOUCXOISAIINX B IPUPOJIE, OBITY M Ha MPOU3BOJICTBE;

ompeeNieHUs] BO3MOKHOCTH MPOTEKAHUS XMMHUECKUX MPEBPAILICHUI B PA3IMYHBIX YCIOBUAX M OL[EHKU MX TOCIEACTBHIA;

9KOJIOTMYECKH IPAMOTHOTO TIOBE/ICHUS B OKPYKAIOIIEH cperie;

OIICHKH BJIMSIHUS XUMHUYECKOTO 3arps3HEHUs OKPYXKAIOIIEH cpe/ibl Ha OpraHu3M YeJIOBEeKa U IPYTHe KUBbIE OPraHU3Mbl;

0€30MacHOTO O0paIEeHHUs C TOPIOYUMH M TOKCHUYHBIMU BEIIECTBAMU, JIA0OPATOPHBIM 000PYIOBaHUEM;

MPUTOTOBIICHUS PACTBOPOB 33JJaHHON KOHIIEHTPAIMH B OBITY M Ha MTPOU3BO/ICTBE;

KPUTHYECKOW OIIEHKH JI0CTOBEPHOCTH XUMUYECKOW MH(OPMAIINH, TOCTYMAIOIEH U3 Pa3HbIX HCTOYHHUKOB



HOPMbI U KPUTEPUU OLIEHUBAHUA

Pe3ynbrarhl 00y4eHHs] XUMUU JOHKHBI COOTBETCTBOBATH OOIIMM 3a/1a4aM MmpeaMeTa U TpeOOBaHUSM K €r0 YCBOSHHUIO.
Pe3ynbrarhl 00y4eHHs OLIEHUBAIOTCS 10 MATHOALTHEHOM cucTeme. [Ipu olleHKe yIUTHIBAIOTCS CIACAYIONINE KaYeCTBEHHBIE MOKA3aTeIN OTBETOB:

- rTyOrHa (COOTBETCTBUE M3YYCHHBIM TCOPETHUECKUM 0000IIECHUSM);

- OCO3HAHHOCTH (COOTBETCTBHE TPEOYEMBIM B POTPaAMME YMEHHSIM MPUMEHSTh TIOJYICHHYIO0 HH()OPMAIIHIO);

- MOJTHOTA (COOTBETCTBUE 00BEMY MPOTPaMMBbI U HHPOPMAITUU YICOHUKA).
[Tpu o1ieHKe YIUTHIBAOTCS YUCIIO M XapaKTep OMHUOOK (CYIICCTBCHHBIC WJIH HECYIIICCTBCHHEBIEL).
CyiecTBeHHBIC OMMOKH CBSI3aHBI C HEJIOCTATOYHOM TITyOMHOW M OCO3HAHHOCTHIO OTBETA (HAIIPUMEP, YICHUK HETPABUIHLHO yKa3aJl OCHOBHBIC TIPU3HAKH
MOHATHH, SIBIICHUH, XapaKTepHbIC CBOMCTBA BEIIECTB, HEMPABUIBHO COPMYITUPOBAIT 3aKOH, MPABUJIO U T.II. WIM YICHUK HE CMOT MPUMEHUTHh TEOPETUICCKHE
3HAHUS TSI OOBSICHEHUS U TIPEJICKA3aHUs SBIICHUH, YCTAHOBJICHUS PUIHHHO-CJICJICTBEHHBIX CBSI3€H, CpAaBHEHUS U KilacCU(DUKAIMH SIBIICHUH | T. 11.).

HecymecTBeHHble OmIMOKN ONpEAENstOTCsS HEMOJHOTON OTBETa (HapuMep, yyleHue U3 BUJa Kakoro-amdo HeXxapakTepHoro ¢akTa Ipy ONMHCAHUU
BEIIECTBA, npoiiecca). K HuM MO’KHO OTHECTH OTOBOPKH, OITUCKH, TOMYIIIEHHbIE IO HEBHUMATEIBHOCTH (HalIpUMep, Ha JiBa U 0oJiee ypaBHEHUs peaklu il B
MTOJTHOM MOHHOM BHJIE JIOTYIIIEHA OJTHA OIMMOKa B 0003HAYCHUH 3apsia HOHA).

PeBy.]'II-;TaTI)I O6y‘IeHI/I$[ HpOBepﬂI-OTCSI B npouecce YCTHI)IX 1 ITNCBMCHHBIX OTBCTOB yqanmxc;[, a TaKKeE HpI/I BBITIOJTHCHU U UMHU XUMHWYCCKOT'O 3KCHepI/IMeHTa.

Ouyenka meopemuyeckux 3HAHUN
Ommemka «5»:
OTBET MOJIHBIM U MPAaBWIbHBIN HA OCHOBAHUM U3YYEHHBIX TEOPHIL;
MaTrepuai U3J0KEH B ONPEACIICHHON JIOTHYECKOH IMOCIe0BATSIIbHOCTH, JTUTEPATYPHBIM SI3bIKOM;
OTBET CaMOCTOSITCIIHLHBIMH.
Ommemka «4»:
OTBET TOJIHBIN ¥ MPAaBWJIbHBIA HA OCHOBAaHUHU U3YUYCHHBIX TCOPHUH;
MaTrepuai U3J0KEH B ONPEACICHHOMN JIOTHYECKOH IMOCIeA0BATEIbHOCTH, TIPH 3TOM JOIYIICHBI JBE-TPU HECYIIECTBEHHBIC OIIMOKH, HCTIPABJICHHBIE T10
TpeOOBAHUIO YUUTEIIS.
Ommemka «3»:
OTBET IOJIHBII, HO TPU 3TOM JIONYIIEHA CYIIECTBEHHAs OIIMOKA MJIK OTBET HEMOJIHBIN, HECBSA3HBIH.
Ommemka «2»:
IIpH OTBETE OOHAPYKEHO HETIOHUMAaHHUE YYalMCsl OCHOBHOTO COJEp KaHMsI y4eOHOTO MaTepHala Wid JOMYIIEHbI CYIECTBEHHbIE OIINOKU, KOTOPhIE
y4aluiicss He MOKET UCIIPABUTD MTPH HABOSIIUX BOIIPOCAX YUUTEIS.

Ouenka IkcnepumenmanbHvlX yMeHUll
OrneHka CTaBUTCS HA OCHOBAHUW HAOIOJCHMS 32 yJallluMCs U TUChbMEHHOTO OTUYeTa 3a padoTy.
Ommemka «3»:
paboTa BBIMOIHEHA IOJHOCTHIO U MIPABUIIBHO, CJIENIaHbl MPABUIIbHBIC HAOIIOICHUS U BBIBOIBL;
AKCIIEPUMEHT MPOBEJICH 10 TUIAHY C YUETOM TEXHUKHU O€30MaCHOCTH U MPABIII PAOOTHI C BEIIECTBAMHU M 000PYIOBAHHEM;



MIPOSIBIICHBI OPTaHU3AIMOHHO-TPYIOBBIC YMEHHUS (ITOAIEP>KUBAIOTCS YUCTOTA padOUero MecTa U MOpsA0K Ha CTOJIE, 3KOHOMHO UCTIONB3YIOTCS] PEaKTHBHI).
Ommemxa «4»:
paboTa BBITOTHEHA TPABUIILHO, CJICNIaHbI MPABUIIbHBIE HAOIIOACHUS U BBIBOJIBI, HO MPU 3TOM 3KCIIEPUMEHT IMPOBEICH HE TIOTHOCTHIO UJIH JIOTYIICH bI
HECYIIIECTBEHHBIE OMIMOKM B pabOTe C BEIIECTBAMU U 000PYIOBaHHEM.
Ommemxka «3»:
paboTa BBIIOTHEHA TPABIIILHO HE MEHEE YeM HAIOJIOBUHY WJIM JIOIYIIEHA CYIIIECTBEHHAs OITMOKA B X0OJI¢ IKCTICPUMEHTA, B O0BSICHCHUH, B O(POPMIICHUU
paboThI, B COONIOCHNUN MTPABUII TEXHUKH O€30TIAaCHOCTH TPU PabOTE ¢ BEIIECTBAMH U 000PYIOBAHUEM, KOTOPAS UCIIPABIISICTCS IO TPEOOBAHUIO YUHUTEIIS.
Ommemxka «2»:
JOTyIIEHBI 1Be (M 00Jiee) CYIeCTBEHHBIC OIIMOKH B X0JI¢ IKCTICPUMEHTA, B 00BSICHEHNH, B 0(DOPMIICHIH paOOThI, B COOTIOCHUN MTPABUII TEXHUK A
0€30IMMacHOCTH IPH pabdOTe C BEIIECTBAMHU M 000PYI0BaHHEM, KOTOPBIC YIAIIUKACS HE MOXKET UCIIPABUTH JTaXKe TI0 TPEOOBAHHIO YIUTEIIS.

Ouyenka ymeHuil pewiamo IKCHEPUMEHMATIbHbBLE 3A0AYU
Ommemka «5».:
TIJIaH PEIICHHs COCTABIICH TPaBUIIHHO;
MPaBUIILHO OCYIIECTBJICH MOI00p XMMHUYECKHUX PEaKTUBOB U 000PYI0BAHNS,
JIaHO MOJIHOE OOBSICHEHUE U CAEJIaHbI BEIBOIDI.
Ommemka «4»:
TIJIaH PEIICHHs COCTABIIEH TPABUIIHHO;
MPaBUIILHO OCYIIECTBJICH IMOI00P XUMHUYECKUX PEAKTUBOB U 000PYI0BAHUS, TIPH 3TOM JOMYIICHO HE 00Jiee IBYX HECYIIECTBEHHBIX OITMOOK B 0B ICHEHUHN
M BBIBOJIAX.
Ommemka «3»:
TIJIaH PEIICHHs COCTaBJICH TPABUIIHHO;
MPaBUIILHO OCYIIECTBJICH IMOI00p XMMHUYECKUX PEAKTHBOB U 000PYI0BaHMsI, HO JAOIYIICHA CYIIIECTBEHHAs ONTMOKA B 00ObSICHEHUH M BBIBOJIAX.
Ommemka «2»:
JOTYIIEHBI J1Be (1 00JIee) CYIIECTBEHHbBIC OIMOKH B TUIAHE PEIICHUs, B TT000PE XUMUYECKUX PEAaKTUBOB U 000PYI0BaHMS, B O0OBSICHEHUH 1 BBIBOJIAX.

Ouyenka yMeHull pewiams pacuemHole 3a0auu
Ommemka «5»:
B JIOTHYECKOM PACCYKJCHUH U PEIICHUU HET OIIMOOK, 33/1a4a pelieHa paloHaIbHbIM CIIOCOO0M.
Ommemka «4»:
B JIOTHYECKOM PACCYKJICHUH U PEIICHUU HET CYIIECTBEHHBIX OIMKUOOK, HO 3a/1a4a pelieHa HepalloHaAIbHBIM CIIOCOO0M WM AOMYIIEHO He OoJiee IByX
HECYILIECTBEHHBIX OLIHOOK.
Ommemka «3»:
B JIOTHYECKOM PACCYKJIEHUHU HET CYIIECTBEHHBIX OITMOOK, HO JIOMYII[EHa CYIIECTBEHHAs OITMOKa B MAaTEMaTHYECKUX pacyeTax.
Ommemka «2»:
HMMEIOTCS CYIIECTBEHHBIC OITMOKHU B JIOTUYECKOM PACCYKJACHUU U PELICHUH.

0uem<a RUCBMEHHBIX KOHMPOJ1bHbIX paﬁom



Ommemka «5».:
OTBET IOJIHBIN U TPABWIBHBIN, BO3MOKHA HECYIIIECTBEHHAS OIITNOKA.
Ommemka «4x».:
OTBET HETOJIHBIN WU IOMYIIEHO He 00Jiee ABYX HECYIIECTBEHHBIX OIINOOK.
Ommemka «3»:
paboTa BBIIIOJTHEHA HE MEHEE YeM HAIOJIOBUHY, JAOMYIIEHA OJTHA CYIICCTBCHHAs ONTMOKA U JIBE-TPU HECYIIIECTBEHHBIC.
Ommemka «2x».:
paboTa BBIIOJTHEHA MEHEE YeM HAIOJIOBHHY HITU COJIEPKUT HECKOJILKO CYIIECTBEHHBIX OIIHOOK.

[Ipu o1ieHKE BHITIOJTHEHHS TUCHbMEHHON KOHTPOJIBHOM pab0Thl HEOOXOMMO YUUTHIBATH TPEOOBAHUS €AMHOTO Opdorpaguieckoro pexuma.
OTMeTKa 3a UTOTOBYIO KOHTPOJIBHYIO Pab0Ty KOPPEKTHPYET MPEIIIECTBYIONINE OTMETKH 32 Y€TBEPTh, MOIYTOIue, TO/I.
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