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IHosicHuTeALHAA 3AIMUCKA

Pabouass mporpamma y4eOHOro mpeamera mo xumuu aist 10-11 (6a30BBI ypoBeHB) KIIACCOB
pa3paboTaHa B COOTBETCTBUU C TPEOOBAaHUAMHU:

®enepansHoro 3akona ot 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccutickoit deneparmmny;

®denepanbHOrO  rOCYJapCTBEHHOrO — 00pa3oBaTENbHOrO — CTaHAapTa  OCHOBHOIO  0oOwIero
00pa3oBaHusi, YTBEPKICHHOIO MpHKa3oM MHUHHUCTepcTBa oOpa3oBaHusi u Hayku Poccuiickoit @exepaunu ot
17.12.2010 Ne 1897 (masee - ®I"OC ocHOBHOro 00111ero 00pa3oBaHusl); C U3MEHEHHUSIMH, BHECCHHBIMU TPUKA3aMHU
oT 29.12.2014 Ne1644, ot 31.12.2015 Ne1577;

DdenepanbHOro MepeyHs y4eOHUKOB, PEKOMEHIYEMBIX K HCIIOJIb30BAHUIO IIPU peaiu3alluu
HMMEIOIIUX TOCYIaPCTBEHHYI0 aKKPEAUTAIIUI0 00pa30BaTeIbHBIX IPOrpaMM HavaIbHOIO O0IIEro, OCHOBHOTO
o0riero, cpeaHero oOmero o0pa3oBaHMs, YTBEPKICHHOIO MPHKAa30M MMHUCTEPCTBA IPOCBEILICHHS
Poccuiickoit denepariuu ot 28.12.2018 Ne345 (¢ uzmenenusimu ot 8 mast 2019 r. Ne233, 22 Hos0pst 2019 r. Ne
632, ot 18 mas 2020 r. No249);

Pabouast mporpamma paspaborana Ha ocHOBE aBTOpckor mporpamMmbl O.C. 'abpuensiHa, COOTBETCTBYET
denepalbHOMY KOMIIOHEHTY TOCYAapCTBEHHOTO CTaHJapTa CpelHero oO0Iero o0pa3oBaHUs, B COOTBETCTBUH C
tpedoBanuem ®I'OC u momymieHa MuHucTepcTBOM 00pa3oBanus U Hayku Poccuiickoit denepanuu. (I'abpuensH
O.C. nporpamma kypca xumun it 10-11 knacco obiieoOpasoBarenbubix yupexaeHuit /O.C. 'aOpuensn. -2-¢
u3. nepepad, u gom.- M.: JIpoda. 2017 r.)

JaHHas mporpaMMma KOHKPETH3HPYeT COoJepiKaHue CTaHAapTa, JAaeT pacrpelielieHie Y9eOHBIX 4acoB IO
paszenam Kypca, MOCIEIOBAaTEIbHOCTh M3YYEHHUS TE€M M pa3lelioB C YUYETOM MEXIPEAMETHBIX W MPEeAMETHBIX
CBSI3€H, JIOTUKH y4eOHOT 0 MpoIiecca, BO3PACTHBIX 0COOEHHOCTEH yJanmxcs.

Jas peanuzanuu 00pa3oBaTeIbHOI MPOrpaMMbl HCNOJIb3YeTCA MaTepHAJIbLHOTEXHUYecKast 0a3a
nenrpa «Touka pocray.

BkJaa yueOHOro mpeiMeTa B TOCTHKEHUeE 1eJ1eli cpeaHero odiero oopa3oBaHusl.

Cpennee obmee oOpazoBaHNEe — TPEThsI, 3aKIIOYUTENbHAS CTYIIEHb 001ero oopasoBanus. Coaepikanne
cpenHero o01iero oopa3oBaHus HAIIPABJIEHO Ha PELICHUE IBYX 3a/1ad.

1. 3aBepmenue oOmeoOpa3zoBaTeIbHON MOATOTOBKH B COOTBETCTBHH € 3aKOHOM «O0 00pa3oBaHUNY.

2. Peammzamms mpeamnpodeccHoHalIbHOTO 00Iero o0pa3oBaHWs, KOTOPOE IO3BONISIET 00eCHeduTh
MIPEEMCTBEHHOCTh 00IIero u mnpogeccuoHanbHoro odpazoBanus. OXHONM M3 BaKHEHIIMX 3amad 3TOrO 3Tama
SIBIISICTCSL MOATOTOBKA OOYYAarOIIMXCSl K OCO3HAHHOMY UM OTBETCTBEHHOMY BBIOOPY JKH3HEHHOIO U
npodeccuonansHoro mytd. OOydaromyecs: TODKHBI HAyIUTHCS CAMOCTOSITENIBHO CTABUTh LIETH U ONPEACISTH
MYyTH UX JOCTIDKEHMSI, WCIONB30BaTh INPUOOPETEHHBIM B ILIKOJE OMBIT JEATENBHOCTH B PEajbHOM JKHM3HH, 32
pamMKamy y4eOHOro nporecca.

IIporpamma kypca xumun 1t odyqaromuxcs 10 - 11 kiraccoB 00mieo0pa3oBaTeNbHBIX YUpexaeHuH (aBTop
O.C. I'abpuensH) paccuuTana Ha 2 To/1a, KOTOpPhIE BKIIOYAIOT 67 yueOHBIX 4acoB U3 pacueTa | yac B HEJENIo.

[Ipemnaraemas mporpaMmma mpeaycMaTpUBAET CISIYIOIIYIO OpTaHU3AIUIO Ipoliecca 00yUeHNUS:
e 10 kaacc - 34 yaca

e 11 kaacc - 34 yaca

[Iporpamma peanuzyercst Ha ocHoBe ucrnons3oBanus Y MK, pexkomennosanabix MO:



Hcnonssyemsbrii YMK:

1. Tabpuensn O. C. Xumus. 10 knacc. ba3ossrii ypoens: yueonuk / O.C. TabpuensH. - 6-¢ U311., CTepeoTHII.
- M.: Ipoda, 2018.- 191c.

2. Tabpuenan O. C. Xumust. 11 xnacc. bazoBblii ypoBeHb: yueouuk/ O.C. 'abpuenss. - 8-e u3n., crepeotur. -
M.: JIpoda, 2018.

3. O.Cluabpuenan. Tlporpamma cpeanero obmero obOpasoBanuss 1o xumud. 10-11  kimaccel.
Oo6meobpasoBarenbHbix yupexaenui / O.C.I'adbpuensu. A.B. Kyniosa. - M.: Ipoda, 2017r./.

JanHas mporpaMmMa KOHKPETU3MPYET COJEp)KaHUE CTaHapra, Ha€r paclpenelieHue y4eOHbIX 4acoB IIO
paszzmenaM  Kypca, IIOCIENOBaTEIbHOCTb HM3YyYEHHs TEM UM DPA3feNnoB C  y4ETOM MEKIPEIMETHBIX U
BHYTPHIIPEIIMETHBIX CBSI3€H, JIOTMKK y4eOHOro mpoliecca, BO3PacTHBIX 0COOEHHOCTEH yuamuxcs. B mporpamme
orpesenéH nepedeHb JIEMOHCTPAIUi, 1a00paTOPHBIX OIBITOB, MPAKTHYECKUX 3aHATUI U pacCUETHBIX 3a/1a4.

KonTpons 3a ypoBHEM 3HaHH, 00yJaromuyXxcs MpeycMaTpUBaAET MPOBEIEHNE CAMOCTOSTENBHBIX,
MPaKTHYECKUX, KOHTPOIBHBIX Pa0bOT IO TEMaM.



IEJA U 3AJJAYHA YUEBHOI'O ITPEJIMETA
I nasnvle yenu cpeoneco obuezo obpazosanus.

* (hopMHUpOBaHHUE [[ETOCTHOTO MIPEACTABICHHS O MUPE, OCHOBAHHOTO HA MPUOOPETEHHBIX 3HAHUSIX, YMEHHUIX
U cItoco0ax IesATeNbHOCTH,

* TpuOOpEeTeHHUE OIBITa PAa3HOOOPA3HON JAESITENBHOCTH, ONBITA TO3HAHMUS X CAMOIIO3HAHMUS;

* MOATOTOBKA K OCYIIECTBICHUIO OCO3HAHHOI'O BBHIOOPA MHANBHYaIbHOH 00pa30BaTeIbHON W
npodecCHOHANBHON TPACKTOPHH.

Bospiioii BKIaa B TOCTHIKEHHE TJIABHBIX IIENeil cpemHero o0Iero o0pa3oBaHusl BHOCUT U3VUEHUE XUMUL,
KOTOPOE NPU3BAHO 0Decnedumy:

1) dbopmupoBaH#e CHCTEMbI XHMUYECKHX 3HAHUI KaK KOMITIOHEHTA €CTECTBEHHOHAYYHOH KapTHHBI
MHDA;

2) pa3BUTHE JIMYHOCTH OOYYAIOUIMXCS, MX HMHTEUICKTyalbHOE M HPABCTBEHHOE COBEPIICHCTBOBAHHE,
(hopMupoBaHUE Y HUX T'YMaHHUCTHYECKUX OTHOIIECHHH W HKOJOTHYECKH I1eJIecO00pa3HOr0 TOBEACHUSA B OBITY H
TPYLOBOH IEATEIBHOCTH;

3) BBIPabOTKY y OOYyJarommMxcs MOHMMAaHHUS OOIIECTBEHHOM MOTPEOHOCTH B PA3BUTHH XHUMHH, 4 TAKXKE
(hopMHupoBaHUE Y HUX OTHOIICHUS K XUMHHU KaK BO3MOKHOU 00J1aCTH OyAyIIel MpakTHIeCKOH AeITeTbHOCTH;

4) popmMupoBaHre yMeHHIT 6€30IMaCHOr0 00OpaIleH s C BEMECTBAMHE, UCIIONB3YEMBIMHU B TIOBCEHEBHOM
JKH3HU.

Uszyuenue xumuu 6 cmapuieti wikone Ha 6A30860M YPOBHe HANPABIEHO HA OOCMUDdICEHUE CeOVIOUUX
yeneu.:

> ocBOeHHe CHCTEMBI 3HaHUN O (pyHITaMEHTAIBHBIX 3aKOHAX, TEOPHUAX, (PaKTax XUMHUU HEOOXOIUMBIX IS
MMOHMMAaHUS HAYYHON KapTUHBI MUPA;

> oBJaJjeHHe YMEHUSIMH XapaKTepH30BaTh BEIIECTBA, MATEPHANbl U XMUMHUYECKHE PEAKIUH, BBHITOIHATH
71ab0opaTOpPHBIE SKCIIEPUMEHTHI; IIPOU3BOIUTH PACUETHI IO XUMHUYECKUM (popMyliaM W ypaBHEHUSIM; OCYIIIECTBIISTh
MTOMCK XMMHYECKOH MH(OPMAIMU U OIEHHUBATHh €€ JOCTOBEPHOCTh; HPUEHTHPOBATHCS W MPUHUMATH PEIICHUS B
MPOOJIEMHBIX CUTYaIIHSIX;

> pa3BHTHe I103HABATEIbHBIX WHTEPECOB, WHTEIIEKTYaJbHBIX M TBOPYECKMX CIOCOOHOCTEH B mpolecce
CaMOCTOSTEIBHOTO IPUOOPETEHUSI XUMUUECKUX 3HAHUH C HCIONb30BaHUEM Pa3IMYHbIX HICTOYHUKOB HH(OpMaLuy,
B IpoLecce M3Y4YEeHUS] XMMUYECKOW HAyKd M €€ BKJIaJa B TEXHUYECKUH MPOrpecc LMBMIIM3ALMH, CIOXKHBIX U
NPOTUBOPEUUBBIX yTEH PA3BUTHUSI UK, TEOPUN U KOHUENIUHA HOBPEMEHHON XUMHH;

> BocHHMTaHHMe YOSKICHHOCTH B TOM, YTO XMMHS - MOLIHBI MHCTPYMEHT BO3AECHCTBUS Ha OKPYKAIOIIYIO
Cpeny, U 4yBCTBO OTBETCTBEHHOCTH 3a NMPUMEHECHUE MOYYCHHBIX 3HAHUN U YMEHUH MO3UTHBHOW POJIM XUMHUU B
XKHU3HH COBPEMEHHOro 0O0IIecTBa, HEOOXOAMMOCTH XMMHUYECKH I'PAaMOTHOTO OTHOLIEHHUS K CBOEMY 310pPOBBIO H
OKpYXaroLlen cpeae;

> mnpMMeHeHHUe NOTYy4YEHHbIX 3HAaHUH U YMEHUH 7151 0€3011aCHOTO MCIIOIb30BAHUS BEIIECTB M MAaTEPHUAJIOB B
OBITYy, CENbCKOM XO3SHCTBE W Ha TPOU3BOIACTBE, PEIICHHS INPAKTUYECKUX 3ajad B IOBCEJHEBHOW IKHU3HH,
NPEAYNPEKICHNS SIBICHUNA, HAHOCSIIMX BpEX 3I0POBBIO HYEIOBEKAa M OKpY)KawLled cpene, NpOBeICHUE
HCCIIeI0BATENILCKUX PabOT, CO3HATENHLHOI0 BbIOOpa Npodeccri, CBSI3aHHON C XUMUEH.



Bxnao yuebnozo npeomema 6 docmusicenue yeneil cpeone2o obue2o 0opazosanus

Cpennee ob1iee 00pa3oBaHUE — TPEThsI, 3AKITIOUUTENbHASI CTYIIEHb 00IIEro 00pa3oBaHHs.
CozeprxaHue cpeHero ooIero 00pa3oBaHus HAIPABJICHO HA PELICHHE IBYX 3a/1a4.

1. 3asepuieHue 0011e00pa30BaTEIBHOMN MOJrOTOBKU B COOTBETCTBUH C 3aKOHOM «O0 00pa3oBaHUN».
2. Peanmu3zanus npeanpohecCHoHaIbHOro 00IIero 00pa3oBaHus, KOTOPOE MO3BOJISIET 00ECIICYUTh
MPEEMCTBEHHOCTh 00IIEro ¥ MpodecCHOHATLHOIO 00pa30BaHHUS.

OpHOM W3 BaXHEUIIMX 3aJad 3TOTO ATamna SBIACTCS IOATOTOBKA OOYYArOIIUXCS K OCO3HAHHOMY U
OTBETCTBEHHOMY BBIOOPY JKM3HEHHOro u mpodeccuoHanmpHoro mytu. OOydaromuecs JIOJDKHBI HAyYHThCS
CaMOCTOSITEIFHO CTABUTH LIETTU U ONPENEIATh IMYTH UX TOCTIXKCHHUSI, HCIIOIB30BATh MPUOOPETEHHBIN

B IIIKOJIE OTIBIT ACATEIHFHOCTU B PEaIbHOM JKU3HY, 32 paMKaMH y9eOHOT0 MmpoIiecca.

3a0auu uzyuenus xumuu 6 cmapuieli wKone:

» Chopmuposams y 00y4aromuxcst 3HAaHNUSI OCHOB XMMUYECKOIH HAYKH: BXKHEHUIINX (PaKTOPOB, TIOHSATHIA,
XUMUYECKUX 3aKOHOB M TEOPUH, SA3BIKA HAYKH, TOCTYITHBIX 0000IIIEHN I MUPOBO33PEHUECKOTO XapaKTepa.

* Pazeumbs ymeHus HAOMI0IATh M OOBSICHATh XUMUYECKUE SIBJICHUS, IPOUCXOISINNE B IPUPOE,
1abopaTOpPUH, B TIOBCETHEBHOMN KU3HU.

* Chhopmuposams cnenyanbHbIX YMEHHIA: 0OpamiaThCsi C BEIIECTBAMHU, BBIOJHATH HECIOKHBIC
9KCIIEPUMEHTHI, COOJIIO/Ias MpaBHJa TEXHUKH O€30MacHOCTH; TPaMOTHO MPUMEHSITh XHMHYECKHE 3HAHUSA B
OOIIEHNH C MPUPOJION U B TIOBCECAHEBHOM JKU3HHU.

* Packpvimb TYMaHUCTHUYECKYIO HAIIPABIEHHOCTh XHMHUH, €€ BO3PACTAIOIIEH POIH B PEIIEHUH TIIABHBIX
MpobJIeM, CTOSIINX MIEePe]] YeITOBEIECTBOM, M BKJIaJla B HAYUYHYIO KApTHHY MHUDA.

* Pazsums nUYHOCTH OOYYAIONIMXCS: WX WHTEIUIEKTYalbHOE W HPABCTBEHHOE COBEPIIEHCTBOBAHHE,
chopMHUpPOBaTh Y HUX TYMAaHHUCTHYECKHE OTHOIIEHUS W SKOJIOTHYECKH IIEIeCO00pa3HOro MoBeeHre B ObITY U B
TMIpoIIECcCe TPYAOBOH AeSITETHHOCTH.

» Cohopmuposamp y 00y4aronumxcss KOMMyHUKATHBHOM M BAJICOJIOTHIECKONH KOMIIETCHTHOCTEHH;

* Bocnumamb OTBETCTBEHHOE OTHOIIIEHUE K IPUPOE, OepeKHOE OTHOIIIEHHE K YIeOHOMY 000pyI0BaHHIO,
YMEHHE XHUTh B KOJUIEKTHBE (OOIIaThCA U COTPYAHUYATH) depe3 yueOHBI MaTepral KakI0ro ypOoKa.



OBHIAA XAPAKTEPUCTUKA YYEBHOI'O IPEJJMETA

OcobeHHocTH cofepkaHus 00y4YeHUsI XUMUH B CpelHei 1mKoie 00yCIoBIIeHbl CIEHU(PUKON XUMHAN
KaK HayK{ ¥ IOCTaBJICHHBIMU 3a1a4aMu. OCHOBHBIMH IPOOJIEMaMU XUMHH SIBJISIOTCS] U3y4EHHE COCTaBa

U CTPOEHMS BEIECTB, 3aBUCUMOCTH UX CBOMCTB OT CTPOCHMS, IOIY4YEHUE BELIECTB C 3aJaHHBIMH CBOMCTBaMH,
HCCIENOBAaHNE 3aKOHOMEPHOCTEH XHMMUYECKHX pEaKUMM M IyTed yNpaBeHWs HMHU B LEISIX IOIY4YEHUs
HEOOXOJMMBIX YEIOBEKY BEIIECTB, MaTepUasioB, SHepTuH. [losToMy B pabouell mporpamMme MO XMMHH HAILIH
OTpa)k€HUE OCHOBHBIE COZIEPKATEIBHBIE JINHUU:

* «BEHICCTBO» - 3HAHUEC O COCTABC U CTPOCHUU BCUICCTB, UX CBOMCTBaxX ¥ OMOIOrHYECKOM 3HA4YCHHUH,

* «XMMHYECKas PeaklHs» - 3HAaHUE O MPEBPAIIEHUAX OJHUX BEUIECTB B APYTHE, YCIOBHUIX IPOTEKAHMS TAKUX
MIpEeBpAIIEHUH U CII0CO0ax YIpaBIEHUS PEaKIUAMU;

* «IIPUMEHEHHE BEIIECTB) - 3HAHKE U OMBIT 6e30MacHOro 0OpaIeHNs ¢ BEIECTBaMH, MaTepHaIaMU U
mporeccamMu, He0oOXOUMBIMH B OBITY M Ha MIPOU3BOJICTBE;

* I3BIK XUMHUW - ONIEPUPOBAHNE CUCTEMON BAXKHEUIIIMX XUMUYECKUX TTOHATUN, 3HAHUE XUMUYECKON
HOMEHKJIATYpPHI, a TAK)KE BIAJCHHE XUMUICCKOW CHMBOJIMKOHN (XUMHUECKUMHU (popmyIaMu

Y ypaBHEHUSIMH).

[Iporpamma npeaycMaTpuBaeT (GOPMHpPOBAHHE Yy OOYYAIOIIMXCS OOIIEey4eOHbIX YMEHHH W HABBIKOB,
YHUBCPCAJIbHBIX croco0o0B ACATCIIBHOCTH U KIIFOUEBBIX KOMHeTeHHHﬁ: YMEHUE CaMOCTOATEIIbHO U MOTUBHUPOBAHHO
OpPraHu30BbIBATE CBOIO ITO3HABATCIbHYIO ACATCIIBHOCTD,; MCIIOJIB30BAHUC 3JIEMEHTOB IMPUYMHHO-CIICACTBEHHOTO U
CTPYKTYPHO-(YHKIIMOHANIBHOTO aHajn3a; ONpPEHeNeHNEe CYIIHOCTHBIX XapaKTEePUCTHK H3y4aeMoOro OOBEKTa;
YMEHHE Pa3BEpHYTO OOOCHOBBIBAThH CYXICHUS, 1aBaTh ONPENEICHNS, IPUBOANTD JOKA3aTEIbCTBA; OLCHIUBAHHUE U
KOPPEKTUPOBKA CBOETO MOBEIEHUS B OKPYKAIOIIEM MHPE.

TpeboBaHrne K YpOBHIO MOJATOTOBKH OOYYAIOIIMXCS BKIIIOYAIOT B ceOsl Kak TpeOOBaHUS, OCHOBAaHHBIC Ha
YCBOGHHH W BOCIIPOU3BE/ICHUH y4eOHOI0 MaTepraa, IOHNMaHHe CMbICTIa XUMUYESCKUX TIOHSATHH | SBJICHUI, TaK

M OCHOBaHHBIE Ha 0OJIee CIIOXKHBIX BHIAX NEITEIBHOCTH: OOBICHCHHE (DU3MYCCKMX W XUMHUYCCKUX SIBICHHH,
MIpUBENEeHNE TPIMEPOB MPAKTHIECKOTO NCIOIB30BAHUS H3yIaeMbIX XUMUYECKHX SIBIEHUH 1 3aKOHOB. TpeboBaHune
HaIlpaBJICHBI Ha PEATH3AIUIO AEATEIHPHOCTHOTO, MPAKTUKO-OPHUEHTUPOBAHHOTO M JTMYHOCTHO-OPHEHTHPOBAHHBIX
MTOJIXOZI0OB, OBJIAJICHHE yYAIIMMHUCS CHOCOOAMHU HHTEUIEKTYaJbHOW W MPAKTHYECKOH AEATEIIbHOCTH, OBJIAJICHHE
3HAHWAMHA W YMEHHSIMH, BOCTPEOOBAaHHBIMH B IIOBCETHEBHOW XU3HHW, TMO3BOJIAIONIAMH OPHEHTHUPOBATHCS B
OKPY’KaIOIeM MHpPE, 3HAYNMBIMH JJI51 COXpAaHEHIS OKPY KArOIIeH Cpeabl M1 COOCTBEHHOTO 3/T0OPOBbSL.



MECTO YYEBHOT' O TIPEAMETA B YYEBHOM IIVIAHE

PabGouast nporpamMma o XMMHUH IS CpeIHEro 00IIero oopa3oBaHus COCTAaBIEHA U3 pacyeTa 4acoB, yKa3aHHbBIX
B basucHoM yueOHOM miiaHe 0Opa30BaTeIbHBIX YUpeXAeHUH o0miero oOpa3oBanus: mo 1 1 B Hexento (68 41 3a 1Ba
rozga o0y4eHus) Ha 6a30BOM ypOBHE.

OCOBEHHOCTU U3YYEHUS XUMHUU HA BA3OBOM YPOBHE
MeTono70rHuecKoil OCHOBOHM MOCTPOEHUsT Y4eOHOTr0 COo/epKaHusl XUMHUH JJIs1 CPEAHEH MIKOJbI 6230BOTO YPOBHS
SBUJIACH UOEsl UHMEZPUPOBAHHO20 KYPCA, HO HE eCTECTBO3HAHUS, a XMMHHU. Takoro Kypca, KOTOpBIH OIHM30K 1
IIOHATEH ThbICAYaAM pOCCHﬁCKHX qu/ITeneﬁ XUMHUHN W JOCTYNI€H W HUHTCPECEH COTHAM ThICAY pOCCHﬁCKHX
CTapILIEKIACCHUKOB.

CtpykTypa npeajiaraeMoro Kypca periaer JBe npo0ieMbl HHTErPALUU B 00y4EHUH XUMHUH.

[epBas - 3TO BHYMpUNpeOMemHas unmezpayus yIeOHONH TUCHUILIAHBI «XUMHUs. Maes Takoil WHTerpamuu
TUKTYET CIEAYIONIYI0 OYepEeTHOCTh M3yUeHHs pa3[esioB XUMUH: BHadane, B 10 kiacce, m3ydaercs opraHmyecKast
XUMUs, a 3aTeM, B 11 knacce - oOmmias xumusi. Takoe CTpyKTypHUpOBaHUE MO3BOJISIET CPOPMUPOBATH Y BBITYCKHUKOB
CpeIHEeW IIKOJIbI MPEACTAaBICHNEe O XUMUHU KaK O IEIOCTHOM HayKe, OKa3aTh €IUHCTBO €€ MOHATHH, 3aKOHOB U
TeOpHii, YHUBEPCATbHOCTh U TPUMEHUMOCTh MX KaK JII HEOPTaHUYECKOH, TaK U JJIsi OPTAHUIECKOH XUMUH.

Bropas - 3T0 Medncnpeomemunasn unmespayus, MO3BOJSIONIAS HA XUMHYSCKON 0a3ze 00bEAMHUTH 3HAHUS 110
¢uznke, 6uonoruu, reorpaduu, SKOJIOTHH B €IWHOE TIOHHMMAaHHUE MPHUPOJBI, TO €CTh CHOPMHUPOBATH IEIOCTHYIO
€CTECTBEHHOHAYYHYIO KapTHHY OKPYXKAIOIIEro Mupa. JTO MO3BOJIUT CTApIIEKIACCHUKAM OCO3HATh TO, 4TO 0e3
3HaHUI MO0 XMUMHH BOCIIPUATHE OKPYXAIOIIEro MUpa OyJIeT HEMOIHBIM, a JIF0/IM, He MOMyYUBIINE TAKUX 3HAHH,
MOTYT CTaTh HEOCO3HAHHO OMAaCHBIMH [UIsI 3TOTO MHpA, TaK KaK XHMHYECKH HETpaMOTHOE OOpaIeHue C
BEIlleCTBaMHU, MaTepHaJlaMH | MIPOIECCaMU TPO3UT HEMaJIBIMU OeTaMu.

Kpome 3Tux 1ByX BemymnX MHTETPUPYIOMNX UJeH, B Kypce ObUIa peaan30BaHa M €Ile OfHA - UHMeSpayusl
XUMUYECKUX 3HAHUL C 2YMAHUMAPHLIMU OUCYUNTUHAMU: UCTOPUCH, JTUTEPATypold, MUPOBON XyI0XKECTBEHHON
KyJIbTypoil. DTO, B CBOIO OuYepelb, MO3BOISET CPEACTBAMH y4eOHOrO NpeaMeTa MOoKa3aTh POiib XHUMHH U B
COLMANBHOIN cepe YeTOBeUECKON NEeATENFHOCTH, TO €CTh MOJHOCTBIO COOTBETCTBOBATH HJEIM I'yMAaHU3alUU B
00yJYeHnH.

B crpykTypupoBaHuM Kypca OpraHMYeCKOW XHMHH aBTOPbl HCXOIAMIM U3 HWICH Pa3BUTUS Y4YAIIHUXCS
Henpo(UIBHBIX KJIACCOB CpeACcTBaMH yueOHoro npeamera. C Lenbio yCHICHHS PONIU AELYKIUH B OOy4YEeHUN XUMHUH
BHaYaJje JAlOTCsl KpaTKHe TEOPETHUUECKUE CBEICHHUS O CTPOEHHH, KIacCU(pHUKALUN, HOMEHKIATYPE OpraHMYeCKHX
BEILIECTB, OCOOCHHOCTSIX peakuii ¢ ux yyactueM. CpopMupoBaHHBIE TAKMM 00Pa30M TEOPETUUECKUE 3HAHUS 3aTEM
pa3BuBalOTCA Ha (PaKTOJOIMYECKOM MaTepHajie IpU PacCMOTPEHHH KJIacCOB OPraHUYEeCKUX coeluHeHuil. B cBoro
odepenb, TAKOH MOAXOA IO3BOJSET U MIyO)KEe M3YYUTh CaAMU KJIACCHl OPraHUYECKHX CoeAUHEHHH. OCHOBHBIM
KpHUTeprueM 0T0opa (haKTHUECKOro MaTrepraia Kypca OpraHMueCKOM XMMHU SIBJISIETCS iesl LieNIeNoaranus, TO €CTh
OTBETa Ha PE30HHBIA BOIIPOC YUEHMKA: «A 3a4eM MHeE, HE XMMHKY, 3TO HYXHO?». Ta ke uaes o Bemylel poiu
TEOPETHYECKUX 3HAHUH B MpOLIECCE ITO3HAHMUS MHpa BEIECTB M PEAKLUH CTana OCHOBHOM Il KOHCTPYHUPOBAHUS
Kypca obuiell xumuu. Ha ocHOBe eTHBIX MOHSATHH, 3aKOHOB M TEOPUH XUMHUH Y CTAPLIEKIACCHUKOB (hOPMHUpPYETCS
LIEJIOCTHOE NPECTAaBIEHUE O XUMUUECKON HayKe, O €€ BKIIaJE B €IMHYIO €CTECTBEHHOHAYYHYIO KAPTHHY MHpA.

[IporpamMma mpenycmarpuBaeT (GOpPMHUPOBAHME Yy yyalmiuxcs oOLieyueOHbIX YMEHHH W HaBBIKOB,
YHUBEPCAJIBHBIX CIIOCOOOB JEATENFHOCTH U KITFOUEBBIX KOMIIETEHIIMH: YMEHHE CAMOCTOSTENBHO U MOTUBUPOBAHHO
OpPTaHH30BBIBATH CBOIO TIO3HABATENBHYIO IEATEIBHOCTD; CIOJIB30BAHUE 3JIEMEHTOB



MNPUYUHHO-CJICACTBECHHOI'O U CTp}/KTypHO-(I)yHKLII/IOHaJ'H)HOI‘O aHaJIM3a, OIMpPEACIICHUEC CYIIIHOCTHBIX XapaKTCPHUCTHUK
n3yqyaeMoro 06’BGKT3; YMCEHHUE Pa3BCPHYTO 000CHOBBIBATh CYXXACHUA, HaBaTb OIPEACICHUA, TPUBOAWUTH
AO0Ka3aTCIbCTBA,; OLICHNUBAHUC U KOPPCKTUPOBKA CBOCT'O MMOBCACHHU B OKPYIKAIOIIEM MUPEC.

TpeboBaHne K YypOBHIO MOATOTOBKH OOyYArOIIMXCSl BKIIIOYAIOT B ce0s Kak TpeOOBaHUs, OCHOBaHHbBIC Ha
YCBOCHUH M BOCTIPOM3BEACHUH YUeOHOr'0 MaTepraia, TOHUMaHHE CMBICTIAa XUMHUUECKUX TTOHITUH U SIBICHUM, TaK U
OCHOBaHHBIC Ha Ooliee CIOXKHBIX BHJAX JEATENILHOCTH: OOBsSCHEHHE (UIUYECKHX M XUMHUYECKUX SIBJICHUH,
MPHUBEACHUE IPUMEPOB MPAKTUIECKOTO HCIIOIH30BAHUS H3Y4aeMbIX XUMUUECKHX SIBJICHUH U 3aKOHOB. TpeboBaHue
HaIIpaBJICHBI Ha PEAIM3ALUIO AEATENbHOCTHOIO, MPAKTUKO-OPUEHTUPOBAHHOIO M JIMYHOCTHO-OPUEHTUPOBAHHBIX
MOJXO/IOB, OBIAJICHHE yYaIlUMHCS CIIOCOOAMH HMHTEIUICKTYaJILHOW M MPAaKTHYECKOW JesATENbHOCTH, OBIAJICHHE
3HaHUSIMH U YMCHUSIMH, BOCTPCOOBAHHBIMH B TIOBCETHEBHOW IKH3HH, TO3BOJSIONIMMH OPUEHTHUPOBATHCS B
OKpYKarolleM MUpE, 3HAYMMBIMHU JIJIsI COXPAaHEHHUsT OKPY)KaIolIel Cpeibl U COOCTBEHHOTO 37I0POBBSI.



JIMYHOCTHBIE, METAIIPEAMETHBIE U ITPEJJMETHBIE PE3VYJIbTATHI
OCBOEHUA COHEPXAHMA KYPCA 10-11 KITACCA

Pezynomamor uszyyenus npeomema:

HesaTensHOCTD yuuTeNsl B 00y4YeHUH XUMHHU B cpefHel (MOTHOM) MIKOoJIe JOJKHA OBITh HalpaBlieHa Ha
JOCTIKEHU e 00yJaIOIUMHUCS CIEAYIOLUX JUYHOCTIHBIX PEe3YIbMamos:

1) B yenHoCmMHO-OpUEHMAYUOHHOU Chepe — TYBCTBO TOPJOCTH 32 POCCHUCKYIO XMMHUYECKYIO
HAyKy, TyMaHU3M, OTHOLIEHUE K TPYAY, LICIIEYCTPEMIECHHOCTD;

2) B mpy0o6ou cghepe — rOTOBHOCTh K OCO3HAHHOMY BBIOOPY JlasibHEHIIICH 00pa30BaTeIbHOM 1
npoheCcCHOHATBHON TPACKTOPHH;

3) B no3HABAMENbHOU {KOCHUMUBHOU, UHMENIEKMYANbHOU) cghepe — yMEHHE YIIPaBISTh CBOCH
M03HABATEILHOMN JeATENLHOCTHIO.

Memanpeomemubimu pe3y1omamamu sBISIOTCS:

1) wucmosp30BaHME YMEHMH ¥ HABBIKOB pA3JIMYHBIX BHJIOB IMO3HABATEIBHOW JEATEIBHOCTH,
MPUMEHEHUH OCHOBHBIX METOJIOB TO3HAHHS (CHCTEMHO-WH(OPMAIMOHHBIA aHAN3, MOJCIMPOBAHME) IS
H3Y4YEHUS PA3IMYHBIX CTOPOH OKPYIKAIOLIEH NEHCTBUTENBHOCTH;

2) WCIIOIB30BaHUE OCHOBHBIX MHTE/IEKTYAJIBHBIX OMepanuii: (popMyIHNpOBaHHE THIIOTE3, aHAIN3 U
CUHTE3, CpaBHEHHE, 000OIIECHNEe, CHCTEMAaTH3alIus, BBIABICHHEC IMPUYMHHO-CIICICTBEHHBIX CBSI-3€H, ITOWCK
aHaJIOT OB,

3) yMeHHe reHepupoBaTh HIICH U OIPEICIATh CPEACTBA, HEOOXOAUMBIE JJIsl UX Pean3allii;

4) yMmeHHE ONpPENeITh HENN U 3a0a91 AeSITEIBHOCTH, BEIONPATh: CPEICTBA PEaTH3allii eI 1
TIPUMEHSATH WX Ha MTPAKTHKE;

5) wWcrHonp30BaHHE PA3IUYHBIX HCTOYHHUKOB IS TOMYYCHHs XMMHYECKOW HH(OpMaImH,
MTOHMMaHWe 3aBUCUMOCTH COZIep KaHsl U (POPMBI IpeICTaBICHUS HHPOPMAIIUHU OT IeJIell KOMMYHHUKAIIH U
ajpecara.

B obnactu npeomemuulx pe3yibmamos u3y4eHne XMMHUU MPEI0CTaBISIeT YUCHUKY BO3MOXKHOCTh Ha

CTYIIEHH CpeIHero (IoIHOro) o0mero o0pa3oBaHus HAyIUThCA Ha MPOGUIBLHOM YPOBHE

1) B noszuasamenvroii cghepe:
a) JaBaTh ONpPEIEIICHUS N3YYEHHBIM TIOHSATHSIM;

6) omuChIBaTh AEMOHCTPAIIMOHHBIC H CAMOCTOSITEIILHO MPOBEICHHBIC YKCIIEPUMEHTBI, HCIIOb3Ys s
ATOTO €CTECTBEHHBIN (PYCCKHIA, POIAHOI) SA3BIK U SI3bIK XUMUH;

B) OOBSCHSTH CTPOCHHE M CBOMCTBA M3YUYEHHBIX KJIACCOB HEOPTAHMUYECKUX U OPTaHMYECKUX
COCTUHCHHI;

F) KJ'IaCCI/I(l)I/ILII/IPOBaTB HU3YUYCHHBIC OOBEKTHI U SABJICHUSA

)1) Ha6J'IIOZ[aTB ACMOHCTPUPYEMBIC U CAMOCTOSATCIIBHO ITPOBOAUMBIC OIBbIThI, XUMHUYCCKHUE PCAKIINU,
MMPOTCKArOIIUeC B IpUPOJAC U B 6I>ITy;



e) HUCCICA0BATh CBOICTBa HCOPTaHNYCCKNUX U OPTaHUYCCKUX BCIICCTB, ONIPCALCIIATh UX
NPpUHAAJIC)KHOCTh K OCHOBHBIM KjlaCCaM COCI[PIHeHHﬁ;

k) 00001IaTh 3HAHUS U JIeJIaTh 0OOCHOBAHHBIE BEIBOJIBI O 3aKOHOMEPHOCTSIX U3MECHEHHUS CBOMCTB
BCIIIECTB;

3) CTPYKTypHpOBaTh yueOHYI0 HH(OpMaIHIo;

1) HMHTEPIPETHPOBATH HH(OPMALIUIO, TOTYYECHHYIO U3 IPYTUX UCTOYHUKOB, OIICHUBAThH €€ HAYYHYIO
JOCTOBEPHOCTD;

K) OOBSCHSTH 3aKOHOMEPHOCTH MPOTEKAHMs XUMHYECKHX PEaKIUi, TPOrHO3UPOBATH BO3MOKHOCTb
WX MPOTEKaHHUs Ha OCHOBE 3HAHHUI O CTPOEHHUH BEUIECTBA U 3aKOHOB TEPMOJIMHAMUKH;

J) OOBSCHATH CTPOCHHE aTOMOB JIEMEHTOB 1—4-T0 TIEpHOIOB C MCIIOJIb30BAHUEM DIIEKTPOHHBIX
KOoH(HTYypanuii aToMOB;

M) MOZETHPOBATH CTPOEHHE MIPOCTEUIITNX MOJIEKYST HEOPTaHUYECKHUX U OPTaHUIECKHX BEIECTB,
KpUCTAJLJIOB;

H) MPOBOJMTH PACUETHI [0 XUMUYECKUM (HOopMyiaM
YpaBHEHUSM; 0) XapaKTepHU30BaTh U3yUEHHBIE TEOPHH;

I1) CAMOCTOSITENTFHO JOOBIBATH HOBOE ISl ce0s1 XUMUYECKOe 3HAHUE, NCTIONB3YA IJIsl 3TOTO
JOCTYITHBIE HCTOYHUKH HH(MOpPMAIINY;

2) B YEHHOCMHO-OPUCHMAYUOHHOU chepe — TPOTHO3UPOBATH, AHAIU3UPOBATh U OICHUBATH
MOCTIECTBUA JUIA OKPYXKAIOIIed cpeasl OBITOBOM ¥ TPOM3BOACTBEHHOW [ESITEIHLHOCTH YEIOBEKa,
CBSI3aHHOM C TTepepaOdOTKON BEIIECTB;

3) B mpy00sol cihepe — caMOCTOATENBHO IIAHUPOBATD U IIPOBOIUTH XUMHUYECKHIA SKCITEPUMEHT,
coOuro1ast IpaBmiia 0e301MacHo paboThI C BEIIeCTBAMH U JIA0OPATOPHBIM 000pYIOBaHUEM;

4) B chepe Qusuyeckoll Kyrbmypsbi — OKa3bIBATh MEPBYIO MOMOIIIb IIPU OTPABJICHHSX, 0)KOTaX
JPYTHX TPABMaX, CBSI3aHHBIX C BEIIECTBAMH M JIAOOPATOPHBIM 000PYIOBAHHEM.




B pe3vibTaTe M3yUeHUs KYPCA OPraHNYecKoil XuMumn:
BbinyckHHK HAYYHTCS:

*  packpbIBaTh Ha MPUMEPAX POJIb XUMUU B OPMHUPOBAHUU COBPEMEHHOW HAyYHOW KaPTHHBI MUPA U
B MIPAaKTUYECKOH JCSITEIHHOCTH YEIOBEKa,

* JIeMOHCTPUPOBAaTh HA MpUMEpPax B3aUMOCBS3b MEXKAY XUMHEW W JPYrMMU €CTECTBEHHBIMU
HayKaMH;

*  IIPUBOAUTH IIPUMEPBI XUMHUUYECKUX PEAKLIMM, PACKPBIBAIOIIMX XAPAKTEPHBIE CBOMCTBA TUIIMYHBIX
MPEICTABUTENICH KIACCOB OPTaHUYECKUX BEIIECTB C IENBI0 UX UACHTU(UKAIUU U OOBSICHCHUS
00s1acT IPUMEHEHHST;

*  IIPOrHO3MPOBATh BO3MOXKHOCTb ITPOTEKAHUS XMMHUYECKUX PEaKUHUW HA OCHOBE 3HAHMW O THUIAX
XUMHAYECKOW CBSI3U B MOJICKYJIaX PEareHTOB U UX PEaKIMOHHOW CIIOCOOHOCTH;

*  HCIOJIb30BATh 3HAHUS O COCTaBE, CTPOCHUU M XUMHYECKHX CBOMCTBAX BEIECTB Uil O€30MacHOrO
MNPpUMCHCHUA B HpaKTH‘-IeCKOﬁ JACATCIIbHOCTH,

*  IIPOBOAMTH OIBITHI 10 PACIIO3HABAHUIO OPTaHUYECKUX BEILECTB: TJIMLEPUHA, YKCYCHON KUCIOTHI,
HEOPEACIbHBIX XUPOB, TJIFOKO3bI, Kpaxmaja, O€IKOB - B COCTaBE IMMUIICBBIX MNPOAYKTOB M
KOCMETHYECKHX CPEJICTB;

* yCTaHaBJIUBAaTh 3aBUCUMOCTH CKOPOCTHU XUMHUYECKON p€akuyu " CMCIICHUA XHUMHUYCCKOr'o
PaBHOBECHA OT pa3IMYHbIX q)aKTOpOB C LCIIBIO ONPCACIICHUA OIITUMAJIbHBIX yCHOBI/Iﬁ IIPOTEKaHUA
XUMHYECKUX ITPOLECCOB,

*  MPOBOAWUTH pacyeThl Ha HAXOXKJICHHE MOJEKYJSIpHOW (GOpMYJBI YriieBojopoJia Mo MPOAYKTaM
CropaHusd M 110 €ro OTHOCHTEJILHON IJIOTHOCTH M MaCCOBBIM JO0JISIM 3JIEMEHTOB, BXOIAIIHUX B €TI0
COCTaB;

® BJIAZICTH IIpaBUJIaMU 0e301acHOro O6paHIeHI/I$I C CAKUMHU, TOPIOYUMHU U TOKCUYHBIMU BEUICCTBAMU,
Cpe/ICTBaMH OBITOBOW XUMUH;

* OCYIECTBISITh TIOMCK XHMHUYECKOW wWH(opMamuu 10 Ha3BaHUAM, WICHTH(DUKATOpAM,
CTPYKTYPHBIM (pOpMyIIaM BEIIECTB;

* KPUTHYCCKU OIICHWBATh M WHTEPIPETUPOBATH XMMHYECKYIO WH(POPMAIUIO, COJECPIKAIIYIOCS B
COOOIIEHMSIX CPENCTB MaccoBod wuH(popManuu, pecypcax VHTepHETa, HAYYHO-TIOMYJSPHBIX
CTaThsX C TOYKU 3PCHUS €CTECTBEHHO-HAYYHOH KOPPEKTHOCTH B IIENSX BBISBICHHUS OIIHOOYHBIX
CYXJIEeHUH U (OPMHUPOBAHUS COOCTBEHHOH MTO3UIINH;

*  MPEACTABJATh NYTH peIIeHUs TIIO0ANBHBIX TMPOOJeM, CTOSIIMX TMepe]] YeIOBEUECTBOM:
9KOJIOTHYECKHX, SHEPTETHYECKHX, CHIPHEBBIX, M POJIb XUMHUH B PEIICHUH STHUX MPOOJIEM.

BbinyckHHK HOJYYHT BO3MOKHOCTh HAYYUTHCH:

* HUCIOJB30BaThb METOABl HAyyHOrO IIO3HAHMS MPU BBIIOJHEHHUH IPOEKTOB MU  y4eOHO-
HCCIIE0OBATEIbCKUX 3aJjad IO M3YYEHUIO CBOMCTB, CIOCOOOB MOIYYEHHUS M PACIIO3HABAHUS
OpPraHMYECKHX BEIIECTB;

*  YCTaHABJIMBATh FCHETUYECKYIO CBSI3b MEXAY KJIACCAMU OPTaHUYECKHX BEIIECTB Al 0OOCHOBAHMS
MPUHLHUIHATBHON BO3MOXKHOCTH ITOJYYEHUS! OPraHMYECKHX COEIMHEHHUI 3aJlaHHOTO cocTaBa U
CTpOCHUS;

*  YCTaHABJIMBATH B3aUMOCBS3M ME&XIY (aKkTaMy U TeOpuel, IPUUMHOMN U CIICACTBUEM IIPH aHAIN3E
pOOJIEMHBIX CUTYallMii 1 00OCHOBAaHUH IPUHUMAEMBIX PEIICHUH HA OCHOBE XMMUYECKUX 3HAHHUM.
OcHogBHoOI ¢opmoii opranu3anuu y4eO0HOro npouecca sBISIETCSA KIACCHO-ypOYHas cucTeMa. B kauectse
JNONOJIHUTENBHBIX ~ ()OpM  OpraHu3auuMu  00pa30oBaTENBHOTO  MPOLECCa  HCHONB3YETCS  CHUCTEMA
KOHCYJIbTALIMOHHOW TOAJEP)KKM, HHIAWBUIYAJIBHBIX 3aHITUH, CaMOCTOATENbHAs padoTa ydaluxcs ¢
HCTIOJI30BAaHUEM COBPEMEHHBIX MH()OPMAIOHHBIX TEXHOJIOTUI.



B pe3viabpTare u3vyueHusi Kypcea oouieil XuMuu:
BouinyckHux Hayuumcsa noHUMamaw:

* BAXKHCUIIMEC XMMHYCCKHE TOHSTHS: BEIIECTBO, XMMWUYECKHHA 3JIEMEHT, aTOM, MOJIEKyJia, aTOMHas |

MOJIEKYJISIDHAasE Macca, HWOH, aJUIOTPONHs, W30TOIbl, XHMHYECKas CBS3b, AJIEKTPOOTPHIATENHLHOCTD,

BaJICHTHOCTb, BAJICHTHOCTb, CTEIEHb OKHCJICHHUS, MOJIb, MOJSpHAas Macca, MOJSAPHBIA OOBEM, BellecTBa

MOJIEKYJISIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHHUSI, PACTBOPHI, SJIEKTPOIIUT U HEANEKTPOIUT, DIIEKTPOIUTHIECKAS

JMCCOIMAIINSI, OKHCIIMTEIb M BOCCTAaHOBHTENb, OKHCJICHHE BOCCTAHOBJICHHE, TEMJIOBOH 3(PQEKT peakuuwu,

CKOPOCTh XMMUYECKOW peakiy, KaTau3, XHMUYECKOE PABHOBECHE;

* OCHOBHBIC 3aKOHBI XHMHUH: COXpPAaHEHHUS] MACCHI BEILIECTB, TIOCTOSHCTBA COCTABA, EPHOANIECKUAN 3aKOH;

* OCHOBHBIC TEOPUHU XHUMHUU: XHMHUYECKOHN CBSI3U 3JICKTPOIIUTHUECKOHN THCCOLMAIIIN;

* Ba)KHEHIIME BEleCTBAa U MaTepHUaJibl: OCHOBHBIE METAJLIBI U CIUIABBI, CEpPHAsI, CONSIHAsS, a30THAs, KUCIIOTHI,

mEI09n, aMMHUaK, MUHEpalbHbIE YI0OpeHMS;

Buinyckruk noayuum 603mMoicHOCMb HAYUUMbCAL!

* Ha3bIBaTh H3YYEHHBIC BEIIECTBA 10 «TPUBHAIBHOW» HITU MEXKTYHAPOJHON HOMEHKIIATYPE;

* ONpenensiTh: BaJICHTHOCTh U CTEMEHb OKUCICHHS XHMHYECKHX DJIEMEHTOB, THII XUMHYECKOW CBSI3H B

COEIMHEHUSX, 3aps]] MOHA, XapaKTep Cpebl B BOMHBIX PACTBOPAX HEOPraHUIECKUX COSTUHEHUSX, OKUCIUTEND

U BOCCTaHOBHTEIb;

*  XapaKTepU30BaTh: JIEMEHTHI MAJIBIX IIEPUOJI0B N0 UX monoxeHuto B [ICXD; o0mme XMMUYecKie CBOWCTBA

METaJJIOB, HEMETAJUIOB, OCHOBHBIX KJIACCOB HEOPTaHWYECKUX COCIANHEHHN;

* OOBSICHATH: 3aBHCUMOCTh CBOWMCTB BEIIECTB OT MX COCTaBa M CTPOCHUS; MPHUPOIY XUMHUYECKOW CBS3H

(MOHHO#, KOBAJEHTHOM, METaJUIMYECKOH), 3aBUCHMOCTh CKOPOCTH XHMHUYECKOM pEaKIWH W TIOJIOKECHUS

XUMHYECKOT0 PAaBHOBECHSI OT Pa3jM4YHBbIX (AaKTOPOB; OOBSICHCHUS XUMHUYECKUX SBJICHHH, MPOUCXOMIAIIMX B

npupoze, ObITY M Ha IPOU3BOJICTBE;

*  BBINOJHATD XUMHYECKHI1 SKCIIEPUMEHT 110 PACIIO3HABAHHUIO BAKHEHIIINX HEOPTaHUYECKUX BEIIECTB;

* TIPOBOAWTH CAMOCTOSATENBHBI IOMCK XHMHYECKOW WH(POPMAIMKU C FWCIONBb30BAaHUEM Pa3INYHBIX

WCTOYHUKOB (HAyYHO-TIOMYJSPHBIX H3JaHWI, KOMIBIOTEPHBIX 0a3 MJaHHBIX, pecypcoB HHTepHeTa);

WCIIONIb30BaTh KOMITBIOTEPHBIE TEXHOJIOTHUU I OOpabOTKM WM Tepefaydl XUMHYecKod HH(OpMaIluu U ee

MPEICTABICHUS B PA3IMYHBIX (hopMax;

UCNOIL3068aMb NPUOOPEMEHHbIe 3HAHUS U YMEHUs. 8 NPAKMUYECKOl O0esmeilbHOCmU U NO8CEOHEe8HOl

JHCUBHU ONIS:

* 00BACHEHUS XUMUYECKUX SIBICHUH, TPOUCXOIAIINX B IPUPOJIE, OBITY, HA TPOU3BOJICTBE;

* DKOJOTHYECKH TPAaMOTHOTO TIOBEACHUS B OKPYXKAIOIIel cpee;

* OIICHKH BIUSHUS XHMHYECKOTO 3aTPS3HEHUS OKPYXKAIOIIeH Cpeibl Ha OpraHN3M YellOBEeKa U IPYTHE )KUBBIS
OpTaHU3MBI;

* OezomacHOro  oOpamieHHs ¢ TOPIOYMMHA W TOKCHYHBIMHU BEIIECTBAMH,  JIAOOPATOPHBIM
00opyaIOBaHNEM;

* TIPUTOTOBJICHHE PACTBOPOB 3aITaHHON KOHIIEHTPAIUH B OBITY U Ha IPOU3BOICTBE.

* ompezeneHrs BO3SMOKHOCTH MTPOTEKAHUS XUMUIECKUX MTPEBPAIICHUH B PA3IIMYHBIX YCIIOBHUSIX U OLEHKH MX
TIOCHCACTBHI;

* Oe3omacHoro  oOpameHHss C TOPIOYMMH W TOKCHYHBIMHU BEIIeCTBaMH,  J1abOpaTOPHBIM
00opyaOBaHUEM;

* TIPUTOTOBJICHHUS PACTBOPOB 33/IaHHOW KOHIIEHTPAIINH B OBITY U Ha POU3BOJICTBE;

* KpPUTHUYECKOH OIIEHKH JIOCTOBEPHOCTH XUMUYECKON HH(POPMAIIH, TOCTYITAIOIIEH 13 pa3THIHbIX
HMCTOYHUKOB.



KPUTEPHUUI 1 HOPMBI OLIEHOYHOH JEATETFHOCTH

Pe3ynbTathel 00ydeHMs] XUMUHU TOJKHBI COOTBETCTBOBATH OOIIMM 3a/lauaM IpeaMera U TpeOOBaHUAM K €ro
YCBOCHHIO.

PesynbTathl 00y4ueHus OLEHUBAIOTCS M0 NATHOAIUTbHON crcTeMe. [IpH OlleHKe YUUTHIBAIOTCS CIEAYIOIINE
Ka4yeCTBEHHBIC TIOKA3aTEeN OTBETOB:

* riyOuHa (COOTBETCTBHE M3YUEHHBIM TEOPETHUECKHM 0000IICHHSIM);

* OCO3HAaHHOCTh (COOTBETCTBHME TpeOyeMbIM B MpOrpaMMe YMEHHUSM TPUMEHATh IOIyYEHHYIO
nH(pOpMaLHIO);

*  MOJHOTa (COOTBETCTBHE OOBEMY MPOrpaMMbI U HH(OPMALIUK YUEOHHKA).

[pu orieHKe YUUTBHIBAIOT YKCIIO M XapaKkTep OMIMOOK (CYIECTBEHHBIE UIH HECYIIECTBEHHEIE).

CymiecTBeHHbIE OIIMOKH CBSI3aHBI C HEAOCTATOYHOM TIIyOWHOH W OCO3HAHHOCTBIO OTBETa (HAmpHMep,
YYEHHUK HENpaBUJIBHO YKa3aj OCHOBHBbIC TMPU3HAKU TIOHSTHH, SBICHHI, XapaKTepPHbIC CBOWCTBA BEIECTB,
HeNpaBWILHO c(hOPMYIINPOBAIT 32KOH, IPABHIIO U TIP., MM YIEHUK HE CMOT IPUMEHUTH TEOPETHYECKHE 3HAHUS
JUIst OOBSICHEHHS W TNPECKa3aHus SIBJICHWUH, YCTaHOBIICHUSI MPUYMHHO-CIIEJCTBEHHBIX CBS3€H, CpaBHEHUS W
KJaccu(UKaIMy SBICHUN U T.11.).

HecymecTBeHHble OMIMOKKM OMpENENsIOTCST HEMOJHOTOW OTBeTa (Hampumep, YOyIIeHHE W3 BUAA
KaKoro-1u00 HexapaKTepHOro GakTa Mmpy ONMMCaHUK BEllecTBa, mpoiiecca). K HUM MOXHO OTHECTH OTOBOPKH,
OITUCKH, JIOMyIIEHHBIE 10 HEBHUMATEILHOCTH (HAIpUMep, Ha JiBa U Ooliee YpaBHEHHH peakiui B MOJTHOM
MOHHOM BHJIE JOITYIIIEHa OJHa OITHOKa B 0003HAUEHUH 3apsia HOHA).

Pe3ynbTarhl 00y4eHuUs! IPOBEPSIOTCS B MPOIIECCE YCTHBIX U MMUChMEHHBIX OTBETOB YYAIMXCSI, @ TAKIKE MPH
BBITIOJIHEHUH MU XUMHUYECKOTO SKCIIEPHMEHTA.

Oyenka ycmnozo omgeema
Oyenxa «5» cmagumcs, eciu yueHux:
1. Jlaer oTBET MOJHBII U MIPaBUILHBIA HA OCHOBAHUH H3yUECHHBIX TCOPHIA;
2. V3naraer marepuan B ONpeneleHHOHN JIOTHIeCKON TIOCIIeA0BATEIBHOCTH, JINTEPATYPHBIM SI3BIKOM;
3. Jlaer caMOCTOSATEIbHEIN OTBET.
Oyenxa «4» cmagumcs, eciu yueHuK:
1. Jlaer moJHBIN U IPaBIIIBHBIN OTBET HA OCHOBAHUH N3YUCHHBIX TCOPHUIL;
2. Wznaraer maTepuan B ONpPEACICHHON JIOTHIECKON TTOCIIEAOBATEIBHOCTH, IPH 3TOM JIONMYCKAET JABE-TPH
HECYIIIeCTBEHHBIE OINOKH, HCIIPABICHHBIC TIO TPEOOBAHUIO YUUTEI.
Oyenxa «3» cmagumcs, eciu y4eHux:

Jlaer OTBET MONHEIH, HO IIPH 3TOM JIOIYCKAET CYIIECTBEHHYIO OITMOKY MIJIM OTBET HENOJTHBIN, HECBSA3HBIH.
Oyenka «2» cmasumcs, eciu Y4eHux:

IIpu orBere OOHapy)XMBaeT HENOHMMAHHE YYAIMMCS OCHOBHOI'O COIEp)KaHUs y4yeOHOro marepuana Hix
JOIYCKAaeT CYIIECTBEHHBIE OLIMOKU, KOTOpPbIE YYALIMKCS HE MOXET WCHPABUTh IPH HABOISILIMX BOIPOCAX
YUUTEIISL.

OuneHka H3KCIepUMEHTAIbHBIX YMEHUI

OneHka cTaBUTCA HA OCHOBAHHHU HA0/II0IeHUS 32 yYAUIUMHUCSA U NUCbMEHHOI'0 0TYeTa 32

padory

Oyenka«5»:
» Pa0ota BeINONIHEHA [TOJTHOCTBHIO M IPABWIBHO, CAETIaHbI IPAaBUIIbHBIE HAOIIOACHUS U BHIBOABI;
*  DKCIEpUMEHT OCYIIECTBJICH M0 TUIaHY C YY€TOM TEXHUKHM O€30MaCHOCTH U MpaBHJl pabOTHI C BELIECTBAMHU
1 000pyIOBaHUEM;
» IlposiBnens! opraHu3alMOHHO-TPYAOBBIE YMEHHUS (ITOJIEPKUBAIOTCS YHCTOTa pabodYero MecTa 1 MOpsaoK
HAa CTOJIe, 3KOHOMHO PacXOyIOTCsl pEAKTHUBBI).
Oyenka«d»:



5) PaOora BbIIOJHEHA NPABWIBHO, CHCNAaHbI TNPABUIBHBIC HAOMIOJCHHS W BBIBOABL, HO TIPH 3TOM
SKCTIIEPUMEHT MPOBE/ICH HE MOTHOCTHIO WM AOMYIEHBI HECYIIECTBEHHbIE OIMOKH B paboTe C BElIeCTBAMH U
000pyIOBaHHUEM.

Oyenka «3».

0 PaGora BeIMoIHEHa MPaBUIILHO HE MEHEE YeM HAIOJOBHHY HIIM JOMYyIIEHa CYIeCTBeHHAs! OIIMOKa B XOAE
9KCTIIEPUMEHTA, B O0BSICHEHHH, B 0QOpMIICHHH PAa0OTHI, B COONIOICHNN MPAaBHI TEXHUKH 0€30MacCHOCTH MpU
paborte ¢ BemecTBaMu U 000pYAOBaHUEM, KOTOPAst HCIIPABIIAETCS 110 TPEOOBAHUIO YUHUTEIISI.

Oyenka «2».

2. Jlomymiens! aBe (1 0oiee) CyIIECTBEHHBIC OIMOKH B XOJI€ SKCIIEPUMEHTA, B 00BSICHEHUH, B 0()OPMIICHUU
paboThl, B COONMIOACHUHM MpPaBWJI TEXHUKU OE30MaCHOCTH IMpH padoTe ¢ BelIeCTBAMH U 00OPYAOBaHHEM,
KOTOpBIC yUalNiics HE MOXKET HUCIIPABUTD JaXKe 10 TPEOOBAHUIO YUUTEI.

Orenka yMeHHI peraTh SKCIepUMEHTATBHBIC 33 a91
Oyenka «5»:
B IInan peUICHNA COCTABJICH IIPAaBUJIBHO,
B [IpaBuiibHO OCyIIECTBIIEH TO00p XUMHUUECKHX PEaKTUBOB U 000py1oBaHust; B [laHo
IIOJIHOE OOBACHEHHE U CIEIaHbI BEIBOJBIL.
Oyenka «4»:
» [lnan pemeHus cocTaBiIeH NPaBUIBHO;
* llpaBuiabHO OCYIIECTBIEH MOAOOP XMMHYECKHX PEAKTHBOB M OOOPYAOBaHHWSA, MPH 3TOM JOMYIIEHO HE
0oJsiee IBYX HECYIIECTBEHHBIX OMMOOK B 00BSICHEHUHU U BHIBOJIAX.
Oyenka «3»:
u I1Inan PEUICHUA COCTABJICH ITPAaBUJIBHO,
u [IpaBUIIEHO OCYIIECTBIICH MOJI0OP XUMUYECKHX PEAKTHBOB M 000PYIOBAHHMS, HO JIOMYIICHA CYIIIECTBEHHAs
omuoOKa B 0OOBSICHEHHH U BHIBOJIAX.
Ouyenka «2»:.
u [lomymiens! aBe (1 6oree) omMOKH B IIAHE PEMICHUS, B ITOA00PE XMMHUIECKIX PEAKTUBOB U 000PYIOBAHHUS,
B OOBSICHEHUH U BBIBOJIAX.

OueHka yMEeHUI pemaTh pacueTHBIE 3a/1a9H
Ouyenka «5»;
B B normueckoM paccyXIeHNHU U pelIeHNH HET OMOO0K, 3a/a4a PelIeHa panuoHaIbHBIM CIIOCOOOM.
Ouyenka «4»;
B B normdeckoM pacCyXA€HHHM M pEIICHHH HET CYHNIECTBEHHBIX OIIMOOK, HO 3ajada pemieHa He
paoHaIBHBIM CITIOCOOOM HITH JOMYIIIEHO He OoJiee JBYX CYIIECTBEHHBIX OIMIMOOK.
Ouyenka «3».
4) B JOTHYECKOM PACCYKACHUH HET CYLIECTBEHHBIX OMIMOOK, HO JOMyIIeHa OMNOKAa B MaTEeMAaTHYCCKHUX
pacuerax.
Oyenka «2».
2) IMeroTCst CylIeCTBEHHBIE OIIHOKH B JIOTHUECKOM PACCYKICHUH U B PELLICHUH.



OneHka MUCbMEHHBIX KOHTPOJIbHBIX padoT

Oyenxa«<S»:
6) OTBer MpaBHILHBIHN U MTOJHBIN, BO3MOYKHA HECYIIECTBEHHAS ONMMOKa.
Oyenxa«d»:
OTBeT HENONHBIN WX JOMYLIEHO He Oosee IBYX HEeCYIIECTBEHHBIX OIMOOK.
Oyenxa«3»:
2) Pabora BeINONIHEHA HE MEHEE YEM HATOJIOBUHY, JOMYIIEHA OJJHA CYHIECTBEHHAs OIIMOKA U TPU 3TOM JIBE-TPH
HECYIICCTBEHHBIC OINOKH.
Oyenka«2»:
u Pa60Ta BBIITOJIHEHA MCHEC YEM Ha IMMOJIOBUHY UJIM COACPIKUT HECKOJIBKO CYIICCTBCHHBIX OHII/I6OK.

IIpakTnyeckue (1adopaTopHbie) padoThI, ONBITHI
Oyenxa «5» cmaseumcs, eciu yyeHuk: a [IpaBUIBHO OMPEIEITHI LIETb OIBITA.
a BeimonHun paboty B MoTHOM 00beMe ¢ COOI0IeHnEM He0OXOIMOH TIOCIIeIOBATEIEHOCTH TIPOBEACHUS OIBITOB
1 U3MEPEHUM.
a CaMOCTOSATEIBHO M PaIlMOHAIBHO BHIOPA U TOJATOTOBMII JUISl ONbITA HEOOXOAMMOE 000PYAOBAaHUE, BCE OIBITHI
IIPOBECI B YCIIOBUAX U PEKUMaAX, O6eCHe‘II/IBaIOHII/IX IMMOJIYUCHHUEC PEIYJILTATOB U BBIBOIOB C HanOOJIbIIEH TOYHOCTHIO.
a Hay4Ho rpaMoTHO, JOrMYHO omucan HaOmroJeHns: U chOpPMyIMpPOBall BEIBOABI U3 ONBITA. B mpencTaBieHHOM
OTYECTC MPABUJIBHO U aKKYPAaTHO BBIIMIOJIHUII BCE 3aI1MCH, Ta6J'II/II_[BI, PUCYHKHU, BBIYMCIICHUA U CACIAI BbIBOABI.
a IlposiBU OpraHM3alOHHO-TPYAOBBIE YMeHHs (TIO//Iep)KUBAET YUCTOTY pabouero MecTa W MOpsIOK Ha CTOIE,
H9KOHOMHO HCIOJIB3YET PACXOIHBIC MATEPUAIIHI).
a DKCIIepUMEHT OCYIIECTBIISIET 110 MJIAHY ¢ YYeTOM TEXHUKH O€30MacHOCTH M MPaBWII PabOTHI ¢ MarepuaiaMu H
000pyTOBaHUEM.
Oyenxa «4» cmagumcs, eciu y4eHUK blNOJHUL MPeO08aHUs K oyeHke «5», Ho. 1 OTBIT POBOIMI
B YCJIOBUSX, HE 00ECIICUNBAIONINX TOCTATOYHON TOYHOCTH H3MepeHui. i i ObII0 JOITyIIeHo
IBa-TpH HemoueTa. u Mimu He Oonee ofHOM HerpyOoi ommOKy u ogHOro Hepodera. u Ymn
9KCIIEPUMEHT MPOBE/IEH HE TIOJTHOCTHIO.
u Wnu B onricaHuy HaOTIO/ICHUH 13 OIBITA JOITYCTHII HETOYHOCTH, BBIBOJIBI ClIENIajl HEMOJHEIE.
Oyenka «3» cmagumcs, eciu y4eHux:
- [IpaBuiabHO OIpEAEIHII LIENb OMbITa, pa00Ty BHITOIHHI IPABHUIILHO HE MEHEE, YeM Ha ITOJIOBUHY, OJTHAKO 00heM
BBITIOJTHEHHOM YacTH TAaKOB, YTO IIO3BOJISIET IONYYHUTh MPAaBUJIBHBIE PE3YyJIbTaTHl M BHIBOABI MO OCHOBHBIM
MIPUHIIMITAATHHO BaXKHBIM 33/Ia4aM paOOTHI.
- Wmm nmogbop obopynoBanms, 00HEKTOB, MAaTEPHAIIOB, a TaKKe paboTa MO HAYaly OIbITAa MPOBEIN C MTOMOIIBI0
YYUTENA, WIA B XOJ€ TPOBEICHUS ONBITHI U M3MEpPEHUI OBUIM JIOMYyIEHbl OIMMOKA B ONMHMCAHUHM HAOIIOJCHUH,
(hopMHpOBAaHUN BEIBOJIOB.

B OOBIT MPOBOAWIJICS B HEPAMOHAIBHBIX YCIOBUSX, YTO IPHUBEIO K TMONYYSHHIO DPE3yiIbTaToB C OoJblieit
MOTPENTHOCTHIO; UM B OTYETE OBUIH JIOMYIIEHBI B OOIIEH CIIOKHOCTH He Ooliee IBYX OMMOOK (B 3aIUCSX €IWHUIL,
M3MEPEHHSIX, B BBIUMCICHHUAX, TAONUIAX U T.1.) HE NPUHIUIUAIBHBIX JUIS JaHHOH paOOThl, HE MOBIHSBIINX Ha
PE3yIbTaT BBINOTHEHHS.

B Jlommyctun rpyOyro ommOKy B XoJie 3KCrepuMeHTa (B 0OBsICHEHWH, B 0(OpMIIEHHH PabOTHI, B COOIIOACHUN
npasui Th npu pabote ¢ MaTepuanamu 1 000pyI0BaHHEM ), KOTOpas UCTIPABIISIETCS 10 TPEOOBAHUIO YUHUTEIIS.
Oyenka «2» cmasumcs, eciu yY4eHux:

VY He onpenenua camMOCTOSTENBHO ILENb OINBITA; BHIIONHWI pabOTy HE TMONHOCTBIO, HE ITOJIrOTOBMII HYKHOE
000pyI0BaHKE U 00BEM BBITIOTHEHHOH YacTH paOOThI HE TIO3BOJISIET C/IENATh MPABHIBHBIX BEIBOJIOB.

Y WUnu oneIThL, H3MEpEHHUs, BEIYUCIIEHHSI, HAOIIOICHUS TPOU3BOJMIIUCH HEMPaBUIBHO.

VY Unu B xoz€e paboTHl U B OTYETE OOHAPYKUIIMCH B COBOKYITHOCTH BCE HEIOCTATKH, OTMEUEHHbIE B TPEOOBAHUSX K
OLIEHKE 3.

VY Honyuiens! n8e (1 6onee) rpyOble OMIMOKM B XOI€ AKCIIEPUMEHTa, B OOBSCHEHUH, B OQPOpPMIEHHNH paboThl, B
cobmoaenun npasui Th mpu pabore ¢ BemecTBaMu U 000pyI0BaHUEM, KOTOPBIE HE MOXET MCIPABUTh JaxKe MO
TpeOOBaHUIO YUUTES.



Ilpumeuanue:

A B Tex ciyuasx, Korja ydaniuiics nokas3ajl OpUTHHATBHBIA U HanOoJee pallMOHAILHBINA IMOJX0/ K BEIIOTHEHUIO
paboThl U B Ipoliecce paboThl, HO HE W30eKAaT TeX WM WHBIX HEIOCTATKOB, OLICHKA 33 BBINOIHEHUE Pa0OThI O
YCMOTPEHUIO YYUTENST MOXKET ObITh HOBBIIIEHA IO CPABHEHUIO C YKA3aHHBIMH BBIIIC HOPMAMH.

A O11eHKY ¢ aHAJIM30M JOBOASTCS IO CBEACHUS YUYaIMXCs, KaK IPaBUIIO, HA MOCIEAYIONIeM ypoke. Onenka

BbIITOJTHCHHU S TECTOBBIX 3a)1aﬂm71:

Oyenka «S5»: ydalnuics BBITOJHUI TeCTOBbIC 3aanus Ha 91 - 100%.
Oyenka «4»: ydaluics BBIOJHWI TeCTOBbIC 3aanus Ha 71 - 90%.
Oyenka «3»: ydaluics BBITOJHWI TeCTOBbIC 3amanus Ha 50 - 70%.
Oyenka «2»: yqaluiics BEIIIOTHHII TECTOBBIC 3a/1aHus MeHee yeM Ha 50%.



Cozep:xxkanue TeMaTHYECKOI0 IJIAHUPOBAHUS M IPAKTHYECKOMN YACTH

10 _kjaacc
I'o HaumeHnoBaHue TeMbI Bcero U3 Hux
acos MPAaKTUYECK  (KOHTPOJIBHBI
ue e
paboTHI paboTHI
1 Beenenne 1 - -
3 - -
2 |Tema 1. Teopus CTPOEHUS] OPraHUYECKHUX IIIUHEHUIA
3 9 - -
Tema 2. YrieBogopoabl ¥ UX TPUPOTHBIE OUHHKA
4 |Tema 3. Kucnopozcoepskanine opraHndecKue IIHeHNs 8 K.p.Nel
S |Tema 4. AzoTcozepiKaniye OpraHHIecKye INHEHNS 8 Hp.p.Nel K.pNe2
6 [Tema 5. Xumust u Ku3Hb 4 ITp.p.Ne2 -
7 |AToroBblii ypok 1
Hroro 34 2 2
11 kxacc
Ne Tema Komnuectso B ToMm uncie
JacoB KOHTpONbHBIE [IpakTrueckue pabOThI
paboTHI
1 ITepuoanyeckuii 3aKoH U 3
CTPOEHHE aTOMa
2 CtpoeHue BerecTBa 7
3 ONeKTpOIUTHIECKAs 6 1
U CCOLIMALIMS
4 Xumuueckue peakuuu. Bemectpa 15 1
5 HroroBoe noBropeHune 3 1 2
HUroro 34 3 2




Onucanune yueOHO-MeTOAUYECKOT0 M MATEPHATbHO-TEXHHYECKOI0 00ecneyeHust

1. Tabpuensn O. C. Xumus. 10 knacc. ba3ossiii ypoens: yueonuk / O.C. T'abpuensH. - 6-¢ u3f., crepeotur. - M.
Hpoda, 2018.- 191c.

2. Tabpuensn O. C. Xumus. 11 knacc. ba3osblit ypoenb: yueouuk/ O.C. I'abpuenss. - 8-e uz ., crepeoru. - M.
Hpoda, 2018.

3. O.C.I'abpuenan. llporpamma cpeanero ooiero oopasoBanus mo xumuu. 10-11 kaccel.
Oo6meobpasoBarenbHbix yupexaenuii / O.C.I'abpuensu. A.B. Kynmosa. - M.: [Ipoda, 2017r.

4. T'abpuenan O. C., Ocmpoymog U. I'. Hacronbnast kaura yuntens. Xumus. 10 ki.: Meroxuueckoe nocooue. —
M.: Jlpocda, 2010r

5. Xumwus. 10 k 11.: KoHTposbHbIE 1 TIpoBepouHbIe padoTh K yueoHuky O. C. ['abpuensna «Xumus. 10/ O. C.
I'abpuensy, [1. H. Bepeskun, A. A. YmakoBa u ap. — M.: Ipoda, 2012r

6. Tabpuensu O.C., bepéskun I1.H., YurakoBa A.A. u ap. KortponsHbie u mpoBepouHbie paboThl o xumuu. 10
kiacc - M.: [Ipoda, 2003.

7. Tabpuensu O.C., OctpoymoB W.I"., Octpoymosa E.E. Opranndeckast XumMus B TeCTax, 3a7adax, ynpaKkHEHHUSX.
10 xnacce. - M.: JIpoda, 2008.

8. [labpuenan, O. C. Xumus. 11 k1. : meron.nmocodue k yueduuky O. C. abpuensna «Xumust. 11 knacc. ba3oBsrit
ypoeenb» / O. C. I'abpuensn, C. A. Cnaakos. - M. : JIpoda, 2014.

9.0.C.I'abpuenan, U.I'. Ocmpoymos, A.I'.Beedenckasn. « Obwasn xumus 6 mecmax, 3a0a4ax u ynpaxcnerusx. 11
Kaacc. Yuebnoe nocobue 011 0oueodbpazosamenvhulx yupescoenuiy, M.: Ipogha, 2008.

10. O.C.I'abpuenan,I'.I.1vicosa, A.I'.Beeoenckas. «Xumus 11 knacc. Hacmonvuas kuuea yuumenay M.:
Ipogpa, 2007.;

2. O.C.I'abpuensan, I1.H. Bepéskun « KonmpoavHule u nposepounvle pabomsi no xumuu 11 knacc. bazosuwiii
yposerwvy, M.: lIpogha, 2009.

ﬂ OIMOJHUTE/IbHAN JIUTEpaTypa:

1.Opranuueckasi XMMHs B TeCTax, 3aJadax, ynpaxkHeHusx. 10 kmacc: ydeb. mocoOue s oOIeoOpa3oBar.
yupexaenuii / O.C. I'abpuensn, 1.I'. Octpoymos, E.E. OctpoymoBa. - 3-¢ u3a., crepeorui. - M.: [Ipoda, 2005. -
399, [1] c.

2. Penerurop no xumuu / mox pexn. A.C. Eropoga. - Uza. 30-e. - Pocro u/[I: ®enuxkc, 2010. - 762, [1] c.: ui. -
(AGutypueHT).

3. Xomuenko W.I'. Pemenne 3amad o xumun. - M.: OO0 «M3marensctBo Hosast Bommay, 2005. - 256¢.

4. Xomuenko I'.IT. Xumust 1uis mocTynaromux B By3bl: Yue0.mocobue. - M.: Beicin.mk., 1985. - 367 c., n.

5. I'muuxaH.JI. O6mas xumust. M3narensctBo «aTerpan-mpecc» - M.: 2005.



MarepuaibHO-TeXHHYECKOe ofecreveHue:

Hns  oOydeHus ydyaliuxcsi CpeAHEH INKONBI B COOTBETCTBUM ¢ TpeboBaHusmMu DemepanbHOTO
rOCYAapCTBEHHOT0 00pa30BaTENBHOIO CTaHAAPTa HEOOXOIUMa pealn3anus IesITeNbHOCTHOTO MTOAX0a.

JesTensHOCTHBIN MOaXo/ TpeOyeT MOCTOSIHHOW OIMOpHI Mporecca 00ydeHUs XUMUH Ha JIEMOHCTPAIMOHHBIN
SKCTIIEPUMEHT, TMPaKTHYECKUE 3aHATHS W JaOOpaTOpHBIC OMBITHL, BBHIONHSAEMbIC ydamuMmucs. KaOuner xumuu
OCHAIEH KOMILJIEKTOM JIEMOHCTPALIMOHHOTO B Ja00paTOPHOTr0 000pYyIOBaHUS IO XUMUH JIISI OCHOBHOW HIKOJIBI.

B kaOuHere XMMHMM OCYIIECTBISIOTCA KaK ypouyHas, TaKk W BHEypouHas (HOpMbl yueOHOBOCIHTATEIBLHON
JeATebHOCTH ¢ ydamumucs. OcHalleHne B OONbIIeH YacTh COOTBETCTBYET MEPEUYHI0 00OpYIOBaHUs KaOMHETa
XAMUAU ¥ BKJIIOYACT pa3IUYHBbIE THUIBI CPEACTB OOy4YeHHUs. Bonpliylo 4acTh OOOpYHOBaHHS COCTABISIOT
y4eOHO-TPAKTHYECKOE M YUeOHO-Ia00paTopHOEe 000pyAOBaHUE, B TOM YHCJIE KOMIUICKT HAaTYPaJbHBIX OOBEKTOB,
MOJIENU, PUOOPHI U HHCTPYMEHTHI 1S IIPOBEICHUS JIEMOHCTPAIUI U TPAKTHUECKUX 3aHATHH, IEMOHCTPALIMOHHBIC
TaOJIUIBI, BUJCO, MEJHa OCHAIICHHE.

B KOMIIEeKT TEXHUYECKUX U I/IH(bOpMaHI/IOHHO'KOMMYHI/IKaTI/IBHBIX Cpe€acTB 06y11eH1/151 BXOIAT: KOMIIBIOTEP,
MYJIETUMEINA NIPOEKTOP, MHTEPAKTUBHAS JI0CKA, BbIXO B VIHTEpHET.
Hcnonb3oBaHue 37€KTPOHHBIX CPEICTB 00YUEHUS MTO3BOJISIOT:

* AKTUBU3UPOBATH ACATCIIBHOCTD o6yqafou11/1xc;1, mojxy4daTb 0OoJ1ee BEICOKHE KAYECTBEHHEIE PE3YIbTATHI

00y4eHUSs;

* npu noarotoBke k EI'D obecrieunBaTh CaMOCTOSITEILHOCTh B OBJIAJICHUHN COJIEp)KaHUEM Kypca.

*  dopmuposath UKT - KOMIETEHTHOCTH, CIOCOOCTBYIOIIYIO YCIIEITHOCTH B Y4eOHOW S TENbHOCTH;

* ¢opmuposats YVY/;

Hamypanvhvle 06vexmobl ucnonb3yembie B 00yU4eHUH XUMHH, BKIIIOYAIOT B Ce0s1 KOJUTEKIIMA MHUHEPAJIOB U
TOPHBIX TTOPOJ], METAJIJIOB U CILIABOB, MUHEPAIILHBIX YIOOPEHHH, IIacTMAacC, KAy4yKOB, BOJIOKOH H T.JI.

O3HakoMmIleHHE ydYamuxcsi ¢ o0pas3llaMd HMCXOJIHBIX BEIIECTB, MONY(HaOPUKATOB W TOTOBBIX H3JIEIHMA
MO3BOJISIET MOJIYYHUTh HATIISIHOE MPeCTaBlIeHne 00 dTHX MaTepraliaX, UX BHEIIHEM BHUJE, a TAKKE 0 HEKOTOPBIX
(hM3MUECKIX CBOWCTBAX.

Xumuueckue peakmuest u mamepuaivl

OO0paieHne co MHOTHMMH BeIIeCTBaMU TPEOYEeT CTPOTroro COOMIONCHUS MPaBWI TEXHHKH OE30ITaCHOCTH,
0COOCHHO IIPU BHINOJHEHUY OIBITOB CAMUMH y4yalluMucs. Bce HeoOXoanMBble Mephl IPEAOCTOPOKHOCTH YKa3aHbl B
COOTBETCTBYIOIIUX JOKYMEHTAX U HHCTPYKIIHUIX.

Xumuueckas 1abopamopHas nocyoa, annapamaul U npubopbsl

Xumuueckas Iocyna IIOApas3fensercss Ha JBe TIPYNNbl: A BBIIOJIHEHHUS OIBITOB YyYallUMHUCA U
JEeMOHCTPALMOHHBIX OIBITOB.

IIpubopel, ammapaTsl M YCTAHOBKH, HCIIONb3yeMble Ha YPOKaxX XHMHH, I[IOAPA3ACIAIOT Ha OCHOBE
MPOTEKAIOUINX B HUX QU3NUECKUX U XMUMUYECKHUX.

Mooenu

OObeKTaMn MOAEIMPOBAHUS B XMMHUH SIBIISIIOTCSI ATOMBI, MOJIEKYJIbI, KPUCTAJUIbl, 3aBOJCKHE allapathl, a
TaKXe MPOUCXOISIIIE IPOLIECChl, MOIEIN KPUCTANIMUECKUX PEIIEeTOK ajaMasa, cepsl, hochopa, okcuaa yriepoaa
(1Y), moBapeHHO¥ CONH.

Yyebuvie nocobusi na newammoii ocHoge

B mpomecce 0OyueHHs XUMHM HCHONB3YIOTCS CIENYIOLUIME TaOMUIBl IOCTOSHHOTO AKCIIOHHMPOBAHMS:

«[lepuogmueckass cucrema xumudeckux snemeHToB J[.UM. MenneneeBa», «Tabnmma pacTBOPUMOCTH KHCIOT,
OCHOBAaHMM U coJeil», «DNEeKTPOXUMHUYECKUI psl HAOpsDKEHUA METajuioB», «BaleHTHBIE COCTOSHUS aroma
yriepoaay, «OnpeneneHrne HOHOBY, « HIuKaTope» U Op.

Jns  opraHu3alyMy  CaMOCTOATENBHOM palOThl OOy4aromuxcsi Ha YpOKax HCHONB3YIOT pa3HOOOpas3HbIe
IUJIAKTHYECKHE MaTepUallbl: OTAENbHbIE Paboure JTUCTHl — MHCTPYKLNH, KAPTOUKU C 33JaHUSIMH Pa3HOH CTeleHH
TPYIHOCTH JUIsl U3y9IEeHUsI HOBOIO MaTepHalla, CaMOIIPOBEPKH M KOHTPOJISI 3HAHUN YHaIUXCSL.



Conep:xanne 10 kiacc. ba3oBblii ypoBeHb.
Opranunueckas xumus. (1 4 B Hegemo, Bcero 34 4.)
Beenenue (1 1)

Meronsl HayyHoro mosHaHus. Habmiomenue, mpeamonoxkenue, runoresa. Ilonck 3axoHomepHocTel. Haydnbrit
skcrniepuMeHT. BeiBoa. Jlemoncrpanun. BuaeodparMenTsl, cnaiipl ¢ H300pakeHUSIMA XUMUYECKON JabopaTopui,
MIPOBENECHUS. XUMHUYECKOT' 0 3KCIIEPUMEHTA.
TpeOoBaHusi K YPOBHIO MOATOTOBKH 00Yy4Yar0IUXCH
IIpeamerHsbIe
Ymern:

*  HCIIOJIb30BATh IIPU XapPAKTEPUCTUKE OPraHUYECKUX BEILECTB ITOHATUS «OPTaHUYECKAS] XUMUSY,

«IIPUPOJHBIE, UCKYCCTBEHHBIE U CUHTETHUECKUE OPIAHUYECKUE COCTUHEHUSY,;

*  OTIHMYATh OCOOCHHOCTH, XaPAKTEPU3YIOIIIE OPraHUUECKHE COSTUHEHUSI.
MetanpeamMeTHbIe
Ymern:

*  CTPOMTB JIOTHYECKHE LENH PACCYKIACHUN;

*  CaMOCTOSATENBHO (POPMYITMPOBATH MO3HABATENBHYIO 1IE]Ib U CTPOUTH CBOH JICHCTBHUS B COOTBETCTBUH C HEll;

*  COCTaBJIAAThH IJIaH JICHCTBHII;

*  ONpENENATh 3HAYEHHUE U POJIb OPIraHUYECKON XUMUM.
Tema 1. Teopus cTpoeHus1 OpraHMvdecKUX coequHeHuit (34.)
Teopus cTpoeHHsI OpraHMYecKuX coenuHeHui. [IpenMer oprannyecko XumMunu. MecTo ¥ 3HaYeHHe OPraHuYECKOil
XIUMHH B CHCTEME ECTECTBEHHBIX HayK. BameHTHOCTh. Xummdeckoe crpoeHue. OCHOBHBIE MOJOKEHHUS TEOPUHU
CTPOEHHUSI OPTaHUYECKHUX COCAMHEHUH. YTIJIEPOAHBIA CKEJIET OpraHUYecKOW MoiieKyibl. KpaTHOCTh XMMHUYECKOU
cBsa3u. M3omepus n m3omepsl. Jlemonctpanuu. [lnaBnenne, oOyrimBaHHe W TOpEHHE OPTraHUYECKUX BEMIECTB.
Mopnenu MosIeKyn NPEACTaBUTENIEH Pa3IMUHBIX KJIACCOB OPraHUYECKUX COECAMHEHU.
JlabopaTtopusie ombIThl. 1. OmpeneneHne 3JIEMEHTHOTO COCTaBa OPraHWYECKHX coeanHeHuil. 2. M3rorosieHue
MOJIENEN MOJIEKYJI OPTaHUUYECKUX COEIMHEHUM.
TpeGoBaHusi K YPOBHIO IOATOTOBKH 00y4A0LIUXCS
IIpeameTHbIE

Ymers:

*  Ha3bIBaTb OCHOBHBIC IIOJIO’KEHUSI TEOPUH CTPOEHUSI OPraHUYECKUX COCIUHEHUH;

*  HCIOJNb30BaTh IOHATHUA: «BAJIEHTHOCTHY, «YIJIEPOIHBIN CKEIIET», «TOMOJIOTUS;

*  Ha3bIBaTb BHUJ CBS3U B OPraHMUYECKUX BEIIECTBAX.
MeTanpeaMeTHble
Ymers:

*  BBIOMPATH CMBICJIOBBIC €AMHUIIBI U YCTAHABJINBATH OTHOLICHUS MEXAY HUMU;

*  OmpenensiTh NOCIEN0BATEIbHOCTD IPOMEKYTOUHBIX LIENIEH C yUeTOM KOHEUHOI'0 pe3yibTaTa;

*  HHTErPUPOBATHCS B KOJUIEKTUB, YUUTHIBAS HATMYKE IPYTUX TOUEK 3PEHUS HA PEIIEHUs IOCTaBICHHON

3aJa4u.
Tema 2 Yr1eBoa0poabI U UX NPUPOAHBIE HCTOYHUKH (94.)

Aakanbl. [Ipupogneiid ra3, ero coctaB M NPUMEHEHHE KaK HCTOYHHMKA SHEPrUU U XHUMHYECKOTO ChIpbs. I’
OMOJIOTMUYECKHH DPAJ MPEAENbHBIX YIIeBOAOpPOAOB. M30MepHusi M HOMEHKIATypa ajkaHoOB. MeTaH M 3TaH Kak
npeacTaBUTeNd ankaHoB. CBoicTBa (ropeHHe, peakluu 3aMelleHns, TUPOIu3, feruapuposanue). [lpumenenue.
KpexuHr u nzomepusanus alkaHoB. ANKHIbHBIC paIuKaibl. MexaHn3M CBOOOAHOpaANKaIbHOIO IajJor eHUPOBAHUS
AJIKAHOB.
AJIKeHbl. DTHJIEH KakK NpEICTaBUTENb ajKkeHoB. [lodydeHue 3TuieHa B MPOMBILUICHHOCTH (IETHIPHUPOBaHHE
TaHa) W B Jaloparopuu (deruapartauus 5TaHoia). CBoiicTBa (ropeHue, OpoMHpOBa- HHE, THAPATALMS,
nojauMepusanus, okucieHne pactBopoM KMnO4) u mnpumenenue stwieHa. Ilommatunen. [Ipommien.
CrepeoperymnsipHocTs nonumepa. OCHOBHBIE MMOHSTHS XHUMHHM BBICOKOMOJEKYJSIPDHBIX COEIUHEHHH. Peaknnn
MOJMMEPH3ALIUH.

Juenbl. byraguieH U U30MpeH Kak MPEACTaBUTENHN JUEHOB. Peakiny MpUCOeTUHEHNS ¢ yYaCTHEM CONPSKEHHBIX
nueHoB  (OpoMupoBaHHMe, MOJAMMEpU3alMs, THAPOraJloTeHUPOBaHME, TuApupoBaHue). HaTypaiabHbIA n
CHHTETUYECKUH KaydyKu. Pe3una.



AJKHHBL. ALIETHIICH KaK MpecTaBuTeb alkuHoB. [lomyuenne anernineHa KapOUIHBIM U METAHOBBIM CIIOCOOaMH.
[Monyuenue kapbuna xanpius. CBolicTBa (TopeHue, OpOMUPOBaHKE, THAPATALHS, TPUMEPU3ALUsI) 1 TPUMEHEHHE
alleTUIeHa.

Apenbl. benzon kak mpeacraButens apeHoB. CoBpeMeHHBbIE MpEACTaBIeHUS O cTpoeHnu Oenszoma. CBoMCTBa
OeH3o0ma (ropeHue, HUTpOBaHKue, OpPOMHUPOBAHKE) H €ro MPUMEHEHHE.

Hed1p u cmocoOwr ee mepepabotku. CoctaB Hedtu. [lepepaboTka HedTH: meperoHka M KpekwHr. PudopmuHr
HU3KOCOPTHBIX HedTenpoaykToB. [oHsATHE 00 OKTAHOBOM YHUCIIE.

Jdemoncrpauun. ['openre merana, sTuiena, anerwieHa. OTHOIIGHWE MeTaHa, STHJICHA, alleTHIeHa U OeH30J1a K
pacTBopaM TepMaHTaHaTa Kaiusi U OpomHOM Boge. [lomydeHue sTHieHA peakluel AeruapaTaiud 3TaHOoIa,
alleTWIeHa — THIPOIU30M KapOuaa kanplus. PaznokeHue kKaydyka MpH HarpeBaHWM, WCIBITAHUE MPOMYKTOB
pas3ioxeHHs Ha HenpenenbHocTh. Komtekuuns 00pas3inoB HepTH U HePTEMPOLYKTOB.

JlaGopaTopubie onbIThl. 3. OOHapyXeHHWE HENpeNeNbHBIX COCAMHECHHH B JKUIKAX HepTenpoaykrax. 4.
[MonyueHue u cBoicTBa aneruieHa. 5. O3HakomiieHHEe ¢ KoJuiekiuer «HedTh u mpoaykThl e€ mepepaboTKm».
TpedoBaHusi K yPOBHIO MOATOTOBKH 00y4aI0LIHXCS

IIpeameTHsbIe

Ymern:
*  BaKHEHIINE BENeCTBa: METaH, dTHJICH, alleTHJICH, TJIACTMACCHI, KaydyKH, OSH30JI 10 MEXKTYHAPOJHOMN WITH
«TPUBUAIBHOI» HOMEHKIIATYPE;
® XapaKTEepru30BaTh CTPOCHNUE U XUMUYCCKUE CBOMCTBaA N3YYCHHBIX OPTraHUYCCKUX COC}IHHCHHfI;
® OOBSICHATH 3aBUCHUMOCTEL CBOMCTB BCUICCTB OT UX COCTaBa U CTPOCHUSA,
*  OIpEneisATh IPUHAMISKHOCTh K Pa3JIMYHBIM KJIACCAM OpPraHUYECKUX coelMHEeHn. MeTranpeamMeTHble

*  BBIAEATH U (OPMYITHPOBATH MTPOOIEMY; CAMOCTOATENHHO COCTABIATH AITOPUTM ACATEIbHOCTH MPH
peleHu IpoOIeMbl;
*  CIMYaTh CBOM JICHCTBHS C 3TAJOHOM M, IPH HEOOXOANMOCTH, BHOCUTH KOPPEKTHPOBKH; IIPOBOANTD
CaMOOIIEHKY CBOMX 3HAHWUW U YMEHUM;
*  aHAJIM3UPOBATH OOBEKTHI, BBIICNSS CYIIECTBEHHbIE IPU3HAKU
*  MPEACTaBIIATH KOHKPETHOE COJEpIKaHIe U MPEAICTABIATh €0 B YCTHON U MMCEMEHHOM (opMme.
Tema 3. Kuciopoacoaep:kaiine opranuyeckue coeqrnueHus (8 4.)

CoupTbl. MeTaHOT M 3TaHON KaK NPEACTABUTENN TPENENbHBIX OJHOATOMHBIX CHUpPTOB. CBOWCTBa 3TaHONA
(TopeHue, OKHCIIeHUE B anbAeru, Aeruaparamnus). [lonyderne (OposkeHreM TIFOKO3BI M THAPATAITUEH dTHIICHA) U
MpUMEHEHNE ATaHONA. OTHIICHTJIMKONb. | MHIEpHH Kak ele ONWH TPEeNCTaBUTEeh MHOTOATOMHBIX CITHPTOB.
KadectBennast peakuusi HA MHOTOATOMHBIE CITPTHL.
®enoJ. [lomyuenne ¢penona n3 kamenHoro yrist. KaMeHHBIN yronb 1 ero ucnoinb3oBanne. KokcoBaHne KaMeHHOT O
YT, BRXKHEHIIIHE MPOIYKTH KOKCOXUMHUYECKOT0 MPOM3BOACTBA. B3anMHOE BIUSHUE aTOMOB B MOJIeKyJe (heHoIa
(B3anmoieiicTBre ¢ OPOMHOI BOAOH 1 TUApPOKcHI0oM HaTpus). [lomyuenne n mpuMmeHenne (heHomna.
Aabaernabl. DopManbIeruy u aneTaibAeru]l Kak IpefcTaBuTenn anbaeruaoB. [lonarue o keronax. CBoiicTBa
(peakiyst OKHCIICHHSI B KHCIIOTY U BOCCTAHOBIIEHHS B CIIUPT, PEAKIIHsI MOJUKOHIEHCANH (hOpMabIerua ¢
(henonom). [lomydenue (OKUCIIEHUEM CITUPTOB) U MIPAUMEHEHHEe (popMasbaeruia 1 aeTanbIeruia.
deHomopopMalIbIeTUIHbBIE TIACTMACCHL. TepMOIUIaCTHIHOCTE U TEPMOPEAaKTUBHOCTh. Kap0oHOBBIE KUCIOTHI.
YKkcycHas KHCIOTa Kak MPEICTaBUTENb MIPEEIbHBIX OMHOOCHOBHBIX KapOOHOBBIX KACIOT. CBOHWCTBA YKCYCHON
KHCTIOTHI (B3aMMOJIEHCTBHIE C METaJUIAMH, OKCHIAMH METAJUIOB, THIPOKCHIAMU METAJUIOB U COJSIMU; PEAKIIHS
stepudmkanun). [IprMeHeHne yKCyCHOW KHUCIOTHI.
Caoxubie d3pupbl H KUPbI. CroxHbIe 3QUPHI KaK TPOIYKTH B3aMMOACHCTBUS KUCIOT CO CIUPTAMU. JHAUCHHE
CJIOKHBIX 3(UPOB B IPHUPOJIE U )KU3HH YenoBeka. OTAenbHbIE MPEICTABUTENN KUCIIOT HHOTO CTPOEHUS: OJIEMHOBAS,
JIUHOJIeBasl, IMHOJICHOBAs, AKPUJIOBas, IlaBeneBas, OeH3oiHast. JKUphI kKak CIIOKHBIE 3(DUPHI TIUIEPUHA U JKUPHBIX
KapOOHOBBIX KHCIIOT. PacTuTenbHbIE W JKUBOTHBIE KHPBI, KX COCTaB. | MAPOIN3 WM OMBUICHUE XKHUPOB. MbIia.
Cunrernueckue mowoumme cpencrsa (CMC). Ilpumenenne xxupoB. 3aMeHa )KUPOB B TEXHUKE HETTUIIEBBIM CHIPHEM.
YraeBoasl. [lorstue 06 yrieBomax. ['roko3a Kak NpelncTaBUTENh MOHOcaxapuioB. [loHsATHE O NBOHCTBEHHOMN
(YHKLIMHU OpPraHU4YeCcKOro COeIMHEHNs Ha MPUMeEpe CBOICTB TIIIOKO3bI KaK allbAeruaa u



MHOT0aTOMHOI'O CIIMpPTa — albJIeru0CIupTa. bpojkeHue riroko3sl. 3HaueHue U MpUMEHEHHE TIIoK03bl. PpyKTo3a
Kak u3oMep riroko3bl. Caxaposa Kak mpeacTaBuTenb aucaxapuos. [IpousBoactso caxapa. Kpaxman u nemronosa
KaK TpeacTaBUTeNd mnonucaxapugoB. CpaBHEHHE WX CBOWCTB W Ouonormyeckas poib. [IpuMeHeHue 3THX
TIOJTCaxapH/I0B.

Hdemoncrpanun. OKucieHne ciupTa B anpaeruj. KauecTBeHHbIE peakMi Ha MHOTOAaTOMHbIE ciipThl. Komekus
«Kamennspiit yromey. Komnekuust mpoayKTOB KOKCOXHMMHUYECKOTO MPOM3BOACTBa PacTBopuMocCTh (eHONA B BOAE
npu 00BIYHON TeMIepaType  Ipu HarpeBaHuu. KauectBeHHbIe peakunu Ha ¢eHomn. Peaknus cepeOpsiHOro 3epkana
aNbJECTHIOB U TIIOKO3bl. OKHUCIIGHHWE albJETHI0B M TIJIIOKO3Bl B KHCJIOTY ¢ momomibio ruapokcuaa memu (ID).
KauectBennas peakius Ha kpaxmai. Komnekius s¢upHbix Macen. Komiekius miactMace W U3JISIUi U3 HHX.
Konnekius uCKycCTBEHHBIX BOJIOKOH U U3JIENUN U3 HUX.

JlaGopaTopusle onbIThI. 6. CBolicTBa STHUIIOBOTO criupTa. 7. CBolicTBa rmuepuHa. 8. CoiicTBa Gopmanbaerua.
9. CaoiicTBa ykcycycHoii kucinotsl. 10. CpoiictBa xxupoB. 11. CpaBHeHHE CBOICTB paCTBOPOB MbIJIa U CTHPAIBLHOTO
nopoika. 12, CeoiicTa niroko3bl. 13. CBoiicTBa kpaxmaia. TpedoBaHUsI K YPOBHIO MOATOTOBKH 00y4alOIINXCS
IIpeameTHsbIe

YMmers:
*  Ha3bIBaTh BKHEHININE KUCIOPOIOCOepKaIllNe OpraHMYecKre BelecTBa: III0K03a, caxapo3a, Kpaxmal,
KJIeTYaTKa, YKCyCHas KHCJIO0Ta, )KUPBI, MbLIA;
*  OOBACHATH NOHATHE «(PYHKIIMOHAIBHAS TPYIIIIa.
*  Ha3bIBaTh U3YyUYCHHBIC BENIECTBA 10 MEXKTYHAPOIHON HITH «TPUBHATBHOW» HOMEHKIIATYPE;
*  XapaKTepu30BaTh CTPOCHHE M XMMHUYECKHE CBOMCTBA H3YUEHHBIX OPraHMYECKUX COCINHEHUI,
*  OOBSCHSTH 3aBHCUMOCTH CBOMCTB BEIIIECTB OT UX COCTaBA U CTPOCHHUS;
*  OIpEeNensaTh NPUHAIICKHOCTD K PA3IMYHBIM KJlaccaM OpTaHHYECKUX CoeiMHeHni. MeTanpeaMeTHbIe

*  M3BJIEKATb HEOOXOAUMYIO JUIS U3ydEHHUS TeMbl HHGOPMAIIMIO M3 PA3INYHBIX UCTOUHHKOB;

*  CaMOCTOSITEIBHO OMPELIATH MMO3HABATEILHYIO 3a/1ady M CTPOUTH JCHCTBHS B COOTBETCTBHH C HEW;

*  WCIOJB30BaTh PA3IUIHBIC MOICIH U CPEACTBA IS IEMOHCTPAIIMH CBOMX 3HAHWMA U YMCHHIA;

*  TIPOBOAMTH CAMOAHAIM3 KAa4eCTBA YCBOCHUS 3HAHU;

*  YYUTHIBATH HUINYHUE IPYTHX TOUEK 3PECHUS Ha PEIICHUE MMOCTaBJICHHBIX 00pa30BaTebHEIX 3a/1a4,
aHAJTM3UPOBATH X U TIPUHAMATH BEPHOE PEIICHNC.

Tema 4. AzoTcoaep:kaiue opranndeckue coeqnnenuns (84.)
AMMHBI. MeTHIaMHH KakK [IpeACcTaBUTENb adu(aTHueCKX aMUHOB M aHIJIMH — KakK apoMaTndeckux. OCHOBHOCTh
aMHHOB B CPaBHEHMU C OCHOBHBIMH CBOIICTBaMH aMMHaKa. AHUJIMH U €r0 CBOMCTBA (B3aMMOIECUCTBHE C COJISTHON
KHCTIOTOW ¥ OpoMHO#M Boj0H). B3anmMHOe BiHsHHE aTOMOB B MOJIEKYyJaX OPTaHUYECKUX COSTUHEHHI Ha MpuMepe
anuwiuHa. [lonydyenue anunmna no peakuuu H. H. 3ununa. [IpuMmeHenne aHunmHa.
AMMHOKHCIIOTHL. [ TMIIMH M aJaHuH KaK MPEeACTaBUTENN MPUPOIHBIX aMHUHOKHCIOT. CBOICTBa aMMHOKHCIIOT Kak
aM(OTEepHbIX OpPraHUYECKUX COEAMHEHHUH (B3aMMOAEHCTBHE CO wIeIo4aMd M Kucioramu). OcoOeHHOCTH
JIHMCCOLMAllMM aMHMHOKHCIOT B BOIHBIX pacTBopax. bumonspasie uoHb. OOpa3oBaHHE TIOJUIENTHAOB.
AMMHOKanpoHOBasi KUCIOTa KaK MPEACTaBUTENb CHHTETUYECKUX aMHHOKHUCIOT. IloHSATHE O CHHTETHYECKHX
BOJIOKHaX Ha IpUMepe KampoHa. AMMHOKHCIOTHI B HpHUPOAE, HMX Ouonoruueckas poiab. HesameHuMble
AMHMHOKHCJIOTBI.
Bbeaxn. benkn kak momunmentuasl. CTpykTypa OenkoBbIX Moiekyd. CBoiicTBa OenkoB (ropeHue, T'HIpPOIIH3,
LBETHbIE peakun). bruonornueckas ponb GeIKoB.
HyxnennosBble kucaoTbl. HykinenHoBbIe KUCTIOTHI Kak noauHykiIeoTuabl. Ctpoenne Hykneotnaa. PHK u JIHK B
cpaBHeHMHU. VX ponb B XpaHEHHH U Nepeaade HacleACcTBeHHOW mHGpopmManun. [ToHsTHE 0 TeHHOH WHKXEHEPUH U
OHMOTEXHOJIOTUH.
I'enernyeckasi cBA3b MEXKAY KJIACCAMH OPraHWYeCKUX coeAWHeHWi. IloHATHE O TEHETHMYEeCKOl CBA3M U
reHernueckux psaax. Jlemoncrpauuu. B3aumoneiicTBue amMmMuaka M aHWJIMHA C COJIHOM KucinoTou. Peakuus
aHuIMHA ¢ OpoMHON BoJoH. [lokazaTenbcTBO HaauuMsl (PyHKLIMOHAIBHBIX TPYIII B pacTBOpax



aMHHOKHCIOT. PacTBOpeHue m ocaxnenue OenkoB. L[BerHble peakumu OenkoB. I opeHMe NTHYBETO Tepa U
mepctsiHoi HUTH. Mopaens monekynsl JJHK. Tlepexoapl: 3TaHON — 3THIIEH — STUIICHTIIUKOIb — 3TUJICHTIIUKOJISAT
menu (II); aTaHON — 3TAaHANE — ITAHOBAS KUCIIOTA.

JlaGopaTopusbie onbIThL. 14. CBoMCTBa OEIKOB.

[pakTuyeckas padora Ne 1. Pemenme sKcreprMEHTANbHBIX 3334 MO HACHTU(UKAIMHA OPTaHMYECKUX
COEIUHEHHH.

TpedoBaHusi K yPOBHIO NOATOTOBKH 00y4aI0LIHXCSI

IIpeamerHsbIe

Ymern:

*  Ha3bIBaTh M3YYCHHBIC BEIIECTRBA 10 MEKIYHAPOIHON W «TPUBHAILHONY» HOMEHKIIATYPE;

*  XapaKTepHu30BaTh CTPOCHHE M XMMHUYECKHE CBOMCTBA H3YUEHHBIX OPTaHMUECKUX COCANHEHUIA;

*  OOBACHSTH 3aBHCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U CTPOCHHUS;

*  OIpEeNensaTh NPUHAIICKHOCTD K Pa3IMYHBIM KJIACCaM OPraHWYeCKUX COEJIMHEHH;

*  HCIOJIb30BAaTh IPUOOpPETEHHBIE 3HAHUS U YMEHHUs1 0€301MacHOro oOpamieHus ¢ TOPIOYNMH BEIIECTBAMH,

nabopaTopHBIM 000PYIOBAHHUEM.

MeTtanpeaMeTHbIe
Ymern:

*  BBIIENATH U (pOpMYITHPOBATH POOIIEMY;

*  MPOBOAWTH AHAJIN3 U3y4aeMOr0 OOBEKTA, BBIJICISIS CYIIECTBEHHbIE H HECYIIIECTBEHHbIE

MIPHU3HAKH;

*  aHAJIM3UPOBATH YCIOBHUS U TPEOOBAHUS 33/1a4H;

*  ONpENEeNsATh TOCTIEA0BATENFHOCTh TPOMEXYTOUHBIX IENIEH ¢ YIeTOM KOHEYHOTO Pe3yabTaTa;

*  ONpEenensaTh CHOCOOBI B3aMMOACHCTBUS C YIaCTHHKAMU 00pa30BaTeIsHOI0 IMPOIIecca.

Tema 5. Xumus u :ku3Hb (4 4.)

IInactmacesl 1 BosokHa. [lommmepuszaiius W TOJIMKOHJEHCAUA KaK CIIOCOOBI TONYYEHUS CHHTETHYECKUX
BBICOKOMOJIEKYJISIPDHBIX ~ coeAnHeHuH. [lomydeHne WMCKYCCTBEHHBIX  BBICOKOMOJEKYJSIPHBIX — COEIWHEHHH
XUMHYECKOW MomupuKanueld MpUpOAHBIX MonrMepoB. CTpoeHHE MOIMMEPOB: JIMHEHHOE, MPOCTPAaHCTBEHHOE,
ceryatoe. Ilomsatne o muractMaccax. TepMmoIacTHUHBIE W TEPMOpEaKTHBHBIE MoONUMephl. OTIenbHbIE
MPEICTaBUTENN  CHHTETHYECKHMX W  HCKYCCTBEHHBIX  MOJIMMEpOB:  (eHornohopMaabIeTHIHbIE  CMOIIBL,
MOJMBUHWIXJIOPU, TeIIoH, Teuryiaoua. [ToHsATHEe 0 XMMHUYECKMX BOJOKHaX. HarypaiibHble, CHHTETHYECKUE W
HCKYCCTBEHHBbIC BOJNIOKHA. Kiaccuukanys ¥ OTACIbHBIC MPEACTABUTENN XHMHUYECKMX BOJOKOH: alleTaTHOE
(TprameraTHBIM IIENK) W BHCKO3HOEC BOJIOKHA, BUHWIXJIOPHIHBIC (XJIOPWH), TONHMHUTPUILHBIC (HHUTPOH),
TTOJIMaMHUAHBIE (KaIlpoH, HEHIIOH ), TTondpupHEIE (J1aBcaH).
®epmenTbl. DepMeHTH KakK OHOJOTHYSCKHE KaTaau3aTopbl OenkoBoi mpuponsl. I[lomstue o pH cpenpr.
OcoOeHHOCTH CTPOEHUS U CBOMCTB (CENeKTUBHOCTH U 3(h(PEeKTUBHOCTD, 3aBHCUMOCTD JIEHCTBUSA OT TEMITEPATypPHl U
pH cpenbl pactBopa) (epMEHTOB MO CpPaBHEHHWIO C HEOPTaHWYECKHMH Karanm3aTopamu. Pois ¢epMeHTOB B
KU3HEIEATEIbHOCTH KUBBIX OPTaHU3MOB U TIPOU3BOJICTBE.
Buramunsr. [lonstue o BurammuHax. Buasl BuTamMmuHaHOIM HemoctatrogHoCcTH. Kimaccndukanus BuTaMuHOB. ButamMua
C Kak TpencTaBUTENh BOJOPACTBOPUMBIX BHUTAMHHOB M BHUTAaMHUH A KakK MPEICTaBUTENh JKHPOPACTBOPUMBIX
BATaMHHOB.
T'opmonbl. [loHATHE O TOpMOHAX Kak OHOJIOTMYECKH AKTHBHBIX BEIIECTBAX, BBIMOIHSIONNX JHIOKPUHHYIO
PETYIALNI0 KU3HEHEITETPHOCTH OpPraHW3MOB. BaskHelIne CBOWCTBa TOPMOHOB: BBICOKAs (DM3MOIOTHYECKAS
aAKTUBHOCTH, JINCTAHIIMOHHOE NEHCTBHE, OBICTpOE pa3pylieHue B TKaHsIX. OTHeNbHbIe PEICTaABUTEIN TOPMOHOB!
WHCYNMH W anpeHanuH. [IpodunakTtrka caxapHoro nuabera. [loHSTHE O CTEPOMIHBIX TOPMOHaxX Ha TMPHMEPE
TTOJIOBBIX TOMOHOB.
JlekapcTBa. JlekapcTBeHHass XUMUS: OT arpoXMMHH W (apMaKoTepanuu 0 XUMHUOTEpAnuu. AHTHOWOTHKA H
micbakrepro3. Hapkoruueckue BemectBa. Hapkomanus, 60pb0a ¢ Hell i mpodrIaKTUKa.
Pemrenne 3agau mo opranmyeckoii xumuu. Penrenue 3agad Ha BBIBOX (DOPMYIBI OpPraHMYECKHX BEHIECTB IT0
MPOAYKTaM CTOPaHHUs U MaCCOBBIM JOJISIM SJIEMEHTOB.
JemoncTpannu. Kosmekiys ruiacTMace, CHHTETHYECKUX BOJIOKOH M M3NIENWH W3 HUX. PasnokeHue mepokcuia
BOJIOpOJa C IOMOLIBIO HPUPOAHBIX OOBEKTOB, COIEpXKAIIMX Karanasy (CbIpoe MsICO, CBIpOH KapToden).
Komnekuuns CMC, coneprkamumx sH3uMbL. Mcnbitanue cpeasl pactBopa CMC unnukaTopHoit 6ymaroil. Komnexnus
BHTaMUHHBIX IIpenapaToB. VcnbiTanue cpenbl pacTBopa



ACKOPOMHOBOW KUCIIOTHI MHIUKATOpHOW OyMaroii. MicbiTaHue anTeqHoro npenapara HHCYJIMHA Ha OENOoK.
JlaGopaTopHbIe ONBITHI. 15. 3HakoMcTBO ¢ 00pa3amMu MIACTMACC, BOJIOKOH U Kay4yKOB.
[IpakTnueckas padora Ne 2. Pacrio3naBaHue miacTMacc U BOJIOKOH.

TpeGoBaHUA K YPOBHIO NOAT0TOBKM 00y4aIOIIMXCS

IIpeameTHbIe

YMmerh:

Ha3blBaTh BAKHENIINE HCKYCCTBEHHBIE BOJIOKHA, IIJIACTMACCHl; CUHTETUYECKU E BOJIOKHA, KAY4yKH,
[1JIACTMACCHL

Ha3bIBaTh BEIECTBA: TOPMOHBI, ()epMEHTHI, BATAMUHBI, JICKAPCTBA U 1aBaTh UM

XapaKTEPUCTUKY;

WCTIOJIB30BaTh MPUOOPETEHHBIC 3HAHUS U YMEHHUS JJIs1 0€30IacHOr0 0OpalIeHHUs C TOKCHYHBIMH
BELECTBAMH.

MeTal’lpeI[MeTHble

YMmerTh:

AHAJIM3UPOBATH OOBEKT, BBIJCIASA CYIIIECTBEHHBIC U HECYIIIECTBEHHBIC TIPU3HAKY;

3aMEHATbh TEPMUHBI ONIPENETICHUAMY;

CaMOCTOSATEIBHO (POPMYITMPOBATH [TO3HABATEIBHYIO 33/1a4y U CTPOUTh CBOU JCHUCTBUS B COOTBETCTBHH C
HEl;

CPaBHUBAIOT CBOM JICHCTBHUS C ITAJIOHOM, BHOCST, IIPH HEOOXOIUMOCTH, KOPPEKTHUBHI;

ONPENENAIOT MOCIEI0BATEIbHOCTD MPOMEXYTOUHBIX 1EJIEN C yUETOM KOHEYHOI0 pe3yJibTara.



Conep:xanmne. 11 knacce. ba3oBblii ypoBeHb.
Oo6mast xumus (14. B Hege10, Bcero 33 4.)

Tema 1. [lepuoanyeckuii 3aKoH U cTpoeHmne aroma (34.)

Cmpoenue amoma. ATOM CIOXKHas yacTHa. SIApo aroMa: MPOTOHBI M HEUTPOHBI. M30TOMBI. DNEKTPOHBI.
DnekTpoHHas 00onMouKa. DHEpreTudeckuil yposeHb. OpOuranu: s u p, d-opoumanu. PacnpenencHue 3IeKTPOHOB
10 DHEPreTU4CCKUM YPOBHSIM U Op6I/ITaJ'I$[M. 9HeKTpOHHBI€ KOH(bI/II‘ypaHI/II/I aTOMOB XHMMHUYCCKUX JJIEMCHTOB.
BanenTHbIe BOBMOKHOCTH aTOMOB XUMHYECKUX SJIEMEHTOB.

Ilepuoouueckuii 3axon u cmpoenue amoma. COBpeMEHHOE MOHATHE XUMHYECKOro dieMeHTa. CoBpeMeHHast
(dhopMyITUpOBKa TEPUOJMYECKOro 3aKoHa. lIpMumMHa TEPHOIUYHOCTH B HM3MECHEHHUH CBOWCTB XWMHYECKHX
aneMeHTOB. OCOOEHHOCTHU 3aMOTHEHUS SHEPTETHUECKUX YPOBHEH B DJIEKTPOHHBIX 000JI0YKaX aTOMOB IEPEXOAHBIX
3IIEMEHTOB. DIICKTPOHHBIC CEMENCTBA 3JIEMEHTOB: S-Up-aiemenmyl, d- u f-onemenmor.

Omxkpvimue J]. HU. Menoeneesvim Ilepuoouueckoeo 3akona. BaxHelline TOHATHS XHMHHU: aToM,
OTHOCHUTENbHAsI aTOMHas W MomnekynsipHas maccel. Otkpeitue J. M. Menneneeosim [lepuonndeckoro 3akoHa.
[epuoanueckwuii 3akon B hopmynuporke . . Menneneesa.

Ilepuoouueckas cucmema /]. U. Menoeneesa. llepnoauyeckas cucrema J{. V. MenaeneeBa kak rpaduueckoe
oTOoOpakeHHe MEPUOJMUECKOro 3aKoHa. PasznuyHbple BapUaHTHI MEPUOAMYECKON cHUCTeMBbl. [lepuoapl u TpyMIbL
3HaueHne MePUOMYECKOr0 3aKOHA U TEPUOMUYECKON CHCTEMBI.

JdemoncTpaunu. Paznuunsie popmel [Tepuoanueckoii cuctemsl [. M. Menneneesa.

Tema 2. CTpoenue BemecTBa (74.)

Kosanenmnas xumuueckas ceésnzv. Tlonstue o xoBajneHTHOH cBsizu. OOmiast sekTponHas napa. KpatHocTb
KOBAJIGHTHOW CBSA3H. DIIEKTPOOTPHUIATENbHOCTh. KOBaneHTHAS MONSpHAs U KOBAJIEHTHAS HETOMSIPHAsI XUMHUYECKHE
cBsi3n. OOMEHHBIH W JOHOPHO-aKIEITOPHBIA MEXaHHW3Mbl OOpa30BaHMs KOBAJCHTHOW CBsA3U. Belecrsa
MOJIEKYJIIPHOTO M HEMOJEKYJSIPHOTO CTPOEHHSA. 3aKOH TOCTOSHCTBA COCTaBa IS BEIIECTB MOJEKYJISPHOTO
CTPOEHHUSL.

Hounas xumuueckas ces13v. Katnonsl u annoHbl. IoHHAs CBSI3b U €€ cBolicTBa. VIOHHAS CBSI3b KaK KpaiHUi
ClIy4yaid KOBaJIEHTHOM MOJISIPHOU CBSI3H.

Memannuueckas xumuveckas cesa3b. O0muUe GU3NIeCKre CBOHCTBa MeTAIIIOB. CTIIaBEI.

Booopoonass  xumuueckas ceéa3p. BomopoiaHas CBs3b KaK 0COOBI  Ciaydail MEKMOJIEKYJSIPHOTO
B3anMMozeHCcTBUA. MexaHn3M ee 00pa30BaHUA U BIMSHUE HAa CBOMCTBA BEIIECTB (HA MTPUMEPE BOJIBI).

Aepecamuvie cocmosinus gewjecmea. I'a3pl. 3akoH ABOraipo Jisi Ta30B. MONSIpHBIA 00beM T'a3000pa3HbIX
BeriecTs (IpH H. y.). KuakocTw.

Tunvr kpucmannuueckux pewemok. Kpucramnmmueckas pemierka. VMoHHBIE, MeTauIMYecKHe, aTOMHBIE U
MOJIEKYIISIpHBIEC KPUCTAJUIMYECKHE PEelIeTKH. AtoTpornus. AMop¢HBIC BEIIeCTBa.

Yucmole gewgecmea u cmecyu. CMeCH W XMMHUYECKHE COSNWHEHHS. | OMOT€HHBIE W TeTepOreHHBIE CMECH.
MaccoBas u o0beMHasi IO KOMIIOHEHTOB B cMecH. MaccoBast 1onsi puMeceil. Pemenne 3amay Ha MaccoBYIO
JIOJIIO TIPUMECEH.

Jucnepcrvle cucmemsi. llonstre nucnepcHol cuctembl. JlucrepcHas (asa W IUCIEPCHOHHAs Cperna.
Knaccudukarys qucrepcHbIX CHCTEM.

JdemoncTpauuu. Mojenb KpUCTAJUIMUECKOH pemerku xyopuaa Hatpus. OOpasisl MUHEPaJIOB C HMOHHOH
KPUCTAIUTMYECKON PEIIEeTKOM: KaIbINUTa, TaauTa. Moaeny KpUCTAIUTMYECKIX PEIIeTOK «CyXOoro JibJa» (Wiu iofa),
anma3za, rpaduTa (Wim kBapia). Mojeias MOIIpHOTo oObema ra3oB. TpH arperaTHbIX COCTOSHUS BOJIBL.

JlaGopaTtopHsble onbIThL. 1. OnpeneneHrne CBOMCTB HEKOTOPBIX BELIECTB Ha OCHOBE THIA KPUCTAUTMYECKOM
pemierku. 2. O3HaKOMJIEHUE C KOJUIEKIIMEN MOJIMMEPOB, MJIACTMACC U BOJIOKOH U U3Aeaui u3 Hux. 3. XKecTkocTh
BO/bI. YCTpaHEHHE >KECTKOCTH BoAbl. 4. O3HakOMJIEHME C MHUHEpalbHBIMH BogamMu. 5. O3HAKOMIJIEHHE C
JUCIIEPCHBIMU CHCTEMAMH.



Tema 3. DaekTpoauTHYECKast AUcconuanus (64.)

Pacmeopvl. PacTBopsl Kak TOMOTEHHBIE CHCTEMBI, COCTOAIIME M3 YACTHI[ PACTBOPUTENS, PACTBOPEHHOTO
BEILIECTBA U MPOJAYKTOB UX B3aUMOJECHCTBHA. MaccoBasi 107151 paCTBOPEHHOT'O BEIIEeCTBa. THITBI pacTBOPOB.

Teopus snekmporumuyeckol Ouccoyuayu. NESKTPOIUTHI U HEANEKTPOIUTHI. CTENEHb IEKTPOITUTHYECKON
nucconuanyi. CHIIbHbBIE U cladble 3JIEKTPOIUTHL. Y paBHEHHSI SIEKTPOTUTUYECKON JHCCOLUALIH.

Kucnomwsr B cBere Teopun sieKTponuTHUecKod auccouuanmu. OOIIMe CBOWCTBA HEOPraHWYECKUX H
OpPraHMYECKHUX KUCIIOT. Y CIIOBHS TEUCHUS PEAKIMA MEXKIY SJICKTPOIUTAMH JI0 KOHIIA.

OcHosaHus B CBETE TEOPUH AIIEKTPOIUTUIECKON AUCCOLUAIINH, UX KIacCH(HUKALUs U 00IIre CBOMCTBA.

Conu B cBeTe TEOPUHU DIIEKTPOIUTHYECKOH JAWUCCOIMALMHM, WX Kiaccupukamuss W OOLIHe CBOIWCTBA.
GHCKTpOXI/IMI/I‘IeCKI/Iﬁ pan HaHpH)KCHI/Iﬁ MCTAJIJIOB U €I'0 UCHIOJIBb30BAHUC JI XapPAKTCPUCTUKU BOCCTAHOBUTCIIbHBIX
CBOMCTB METAJIJIOB.

Tuoponusz. Cnydau tuaponusa coneid. Peakiust cpemsl (pH) B pacTBOpax T'MAPONU3YIOIIUXCS COJICH.

Jdemoncrpauun. VcnbTaHue pacTBOPOB 3JIEKTPOJIUTOB M HEIJIEKTPOIUTOB HA MPEIAMET JUCCOIMAIINH.
3aBHCUMOCTD CTENEHH O3JIEKTPOJIMTHYECKON JAMCCOIMAIN YKCYCHOH KHCIIOTBI OT pa30aBJeHUs pacTBopa.
[Tpumeps! peakiinii HOHHOTO OOMEHa, UAYIIMX C 0Opa3oBaHHEM OcCaJlka, Ta3a MM BOAbl. XMUMHUECKHE CBOHCTBA
KHCIIOT: B3aHMO):[eI>‘ICTBPIe C MfETaliaMH, OCHOBHBIMHU H aM(i)OTepHI)IMI/I OKCHJaMH, OCHOBAaHHSIMH (HICJ]O'—IaMI/I u
HEpacTBOPUMBIMH B BOJIE), COJISIMU. B3anmMoelicTBIE a30THOW KUCIIOTHI ¢ MEJIBIO.

JlaGopaTopusbie onbIThL. 6. O3HaKOMIIEHHE C KOJUTEKIUel KUCIOT. 7. [TonydeHue u cBoiicTBa HEPACTBOPUMBIX
ocHOBaHMM. §. O3HaKOMIIEHHME C KOJJIEKIMer ocHoBaHWA. 9. O3HaKOMIIeHHE C KOJUIEKI[MEW MHHEpPAaJIoB,
cogepxkammux conu. 10. McribiTanue pacTBOpOB KUCIIOT, OCHOBAHUI U coneil mHankaTopamu. 11. Pasnuuneie cirydan
ruaponu3a coneit. 12. ['maponns XIopruaoB 1 alleTaToB METOYHBIX METAJUIOB.

Tema 4. Xumnueckue peakunu. Bemecra (154)

Knaccugpurayuss  xumuueckux peaxyuti. Peakumu, wuaymme 0e3 WM3MEHEHHS COCTaBa  BEIIECTB.
Kraccudukamms mo 4ucity ¥ COCTaBy pearupyronx BEMIeCTB W MPOAYKTOB PEaKIuu. Peakmuu pas3moikeHws,
COCIMHEHHUs, 3aMelleHns W OOMeHa B HEOPTaHMYeCKOW XUMHUHU. Peakumum mNpucOeNuHEHWs, OTIIEIUICHUS,
3aMEILEeHUs U U30MEpU3aluy B OPraHWYecKOW XUMHH. Peaknuu monuMepu3alyy KaK YaCTHBIM Cllydail peakiuil
TIPUCOCTIHEHHSI.

Tennosou s¢hgpexm xumuyeckux peaxyuil. DK30- W SHIAOTEPMUYECKHE pEAKIHH. TepMOXMMHYECKUE
ypaBHEHUs. PacdeT konmyuecTBa TEIUIOTHI MO TEPMOXHUMHUYECKIM YPaBHEHHUSIM.

Cropocmsb xumuueckux peaxyuti. [ToHATHE O CKOPOCTH XUMHYECKUX PEAKIIHH, aHATUTHYECKOE BhIPAKCHUE.
3aBUCHMOCTh CKOPOCTH PEAKIIUU OT KOHIIEHTPAIINH, IABICHUS, TEMIIEPATyPhl, IPUPOIBI PEarUPYIONINX BEIIECTB,
IJTOIIAN UX COMPUKOCHOBEHUS. 3aKOH JACHCTBYIOIINX Macc.

Kamanuz. Karammzaropel. Katamus. [Ipumepsl KaTaMTHYIECKUX TPOIIECCOB B MPOMBIIUIEHHOCTH, TEXHUKE,
ObITy. @EepMEHTHI M UX OTIUYHS OT HEOPTaHWYECKUX KaTann3aTopoB. [I[puMeHeHne kaTanmm3aTopoB U (PepMEHTOB.

Xumuueckoe pasnogecue. OOpaTuMble 1 HEOOpATUMBIC PeaKIMH. XUMUYECKOe PABHOBECHE M CITOCOOBI €ro
CMeEIeHNs Ha IPIMEepE MOTyYeHIs] aMMHAaKa.

OxucrumenvbHo-80CCManO8UMeNbHbLE npoyeccul. OKHCIIUTENBHO-BOCCTAHOBUTENBHbBIE peaxiuu.
Okucnurenb U BoccraHoBuTednb.  OxuciaeHue U BoccraHoBieHue.  CocTaBlieHME — ypaBHEHUU
OKHCIIUTENFHO-BOCCTAHOBHUTEIILHBIX PEaKLUi METOAOM 3JIEKTPOHHOr 0 OaslaHca.

Obwue ceoticmea memannog. XUMUYECKAE CBOWCTBA METAJIOB KaK BOCCTaHOBUTeNeH. B3ammopeiicTBue
METAJUIOB C HEMETAJIJIaMH, BOAOM, KUCIOTaMHU U pacTBOpPaMH cojied. Meramnorepmust.

Kopposus memannog xak OKHCINTEIbHO-BOCCTAHOBUTENBHBIN mporecc. CrocoObl 3alIMThl METAJUIOB OT
KOppO3HHU.



Obwue ceolicmea nememannog. XUMUUECKUE CBOICTBA HEMETAIOB KaK OKHCIuTenel. B3aumoneiicTBue ¢
MeTaJllIaMH, BOJOPOJOM U APYTUMHU HeMeTataMu. CBOMCTBAa HEMETAIIOB KaK BOCCTaHOBUTENEH. B3anMoneiicTBue
C MIPOCTHIMH U CJIOKHBIMH BellleCTBAMHU-OKUCIUTEsIMU. OO0111ast XapaKTeprUCTHKA TajOreHOB.

Onexmpoaus. O0mpe crnocoObl MOMYyYEHUsT METAJJIOB M HEMETaJIoB. DIIEKTPOJIN3 PAcTBOPOB M PACILIABOB
3JIEKTPOJUTOB HAa IpPUMEpE XJOpHJIAa HATpusi. ONEKTPOIUTHYECKOE IMONydyeHHe amoMuHus. IIpakTudeckoe
3HAUEHME MIEKTPonn3a. [ anpBaHOIIACTHKA U TaJbBAaHOCTETHSL.

3axmouenue. IlepceKTHBEI Pa3BUTHSI XUMUYECKOW HAYKH M XUMHUYECKOT0 TIPOU3BOACTBA. XUMHSI M TIpoOIiemMa
OXpaHbl OKPYKAIOLIEH CPEBI.

JdeMoHcTpauuu. DK30TepMUYECKHE U SHIOTEPMUYECKHE XMMHMUYECKHE peakiuu. TensoBble sSBIEHUS NpPHU
pPacTBOPEHUH CEPHOM KUCIIOTHI 1 aMMHAaYyHON CENUTPHI. 3aBUCUMOCTh CKOPOCTH PEAKIIMK OT MPUPOIBI BEIIECTB HA
npumepe B33HMO[I€I710TBI/I)I PaCcTBOPOB PA3JIMYHLIX KUCIIOT OILI/IHaKOBOI\/'I KOHIICHTpAaluu ¢ OJUHAKOBBIMH KyCOYKaMHU
(rpanymnaMy) IMHKA M OJIMHAKOBBIX KYCOYKOB Pa3HBIX METAJJIOB (MarHus, IMHKA, ee3a) C paCTBOPOM COJISTHOM
KHCJIOThI. B3auMopelicTBUE pacTBOPOB CEPHOM KHUCIOTHI C pacTBOpaMH THOCYJb(hara HATPUS pPa3IUUHOM
KOHIIEHTpAllMK W TeMmIepatypbl. Mojenp Kursmero cios. PasnojkeHue mepokcuia BOJAOpPOAA C TOMOIIBIO
Heoprannueckux karaimzatopoB (FeCh, KI) u mpupoaHbIXx 00BEKTOB, cojepkaluX Karajasy (ChIpoe MsCo,
KapTtodenb). [IpocTeiinme OKUCIUTEIHHO-BOCCTAHOBUTENBHBIC PEAKIMU: B3aMMOJICHCTBHE I[MHKA C COJSHOM
kuciaoTo u kenesa ¢ cyinbdarom memu (II). Momens anmekTponuzepa. Mojenb 3JEKTPOIU3HON BaHHBI IS
TMMOJIYy4CHUA aJITIlOMUHUSA.

JlaGopaTtopuble ombIThl. 13. [lomyuenwe Kuciaopoma pa3ioKEHHEM IEPOKCHAA BOAOPONA C ITOMOIIBIO
JIMOKCH/IA MapraHIla | KaTaas3bl ChIporo kaprodens. 14. Peakius 3aMelieHus: ME/IU JKelle30M B pacTBOpe Cyibdara
veau (II). 15. Iomydenne Bomopoaa B3aMMOAEHCTBHEM KHCIOTHI ¢ ITUHKOM. 16. O3HaKOMIJIEHHE C KOJUIEKIIHEH
MetaiioB. 17. O3HaKOMIIeHHE C KOJUIEKIIMENH HEMETaIOB.

MpakTuyeckne padornl. 1. [lomydenue, coOupaHue W pacrozHaBaHWe ra3oB. 2. Pemenue
HKCTIEPIMEHTAIBHBIX 33144 Ha UICHTU(QHUKAIIMIO HEOPTAHUIECKUX U OPraHMYECKUX COCMHEHUI.



Temarndeckoe niaanuposanue no xumuu, 10 Knace, 6azosuviii yposens (1 uac ¢ neoenio, écezo 34 uaca)
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BBepenue-14.

1 |Beenenue. Ipenmer MeTobl Ocosnapats  |[[IPOBOTHTEH DpoHTaIbHAs 81 ynp 6,8,9
OpraHuYeCKON HAYYHOTO CJIMHCTBO U KJIaCCU(PUKAIIUIO
XUMUH [TO3HAHMSL. LIeNOCTHOCTD  |BELIECTB I10 YHCILy,

HaOmonenue, oKpyKaowier o [BULY aTOMOB,
PEANONOKEHHUE, MHDa, BXOISIIMX B COCTaB
rurore3a. I[Tonck BO3MOKHOCT ¥ |BELIECTBA,
3aKOHOMEPHOCTEH. ero CHCTEMAaTU3UPOBA Th
Hay4aHbiii Ho3uaBaemoc | 0000IaTh
KCIIEPUMEHT. TH U pa3uYHbIE BUIBI
Boisoz o6bsicHIMOCT 1 |[AHpOpMaImn

Ha OCHOBE

JIOCTUKECHUH

HayKH.

Tema 1. Teopusi cTpoeHuUsi OPraHUYECKHX COeTMHEHUI-34.

2 |1.0cHOBHBIE 100X eHNs [BalleHTHOCTS, Ocosuasats  |CucTeMaTusupoB ath (CpaBHuBats  |DpOHTaNbHAs 82 JlaGopaTopHbrii
TEOPHH CTPOCHHUS BaJICHTHBIE COCTOSIHUS | €OUHCTBO U 1 0000111aTh OpraHUYecK OILIT:
OpPTraHUYECKUX aToMa yriepoaa LEJIOCTHOCTh  |Pa3JINYHBIC BUJIBI ue «IKCcnepuMeHTaN
COEIMHEHHIA. OKpYKarILIer o HH(I)OpMaLH/H/I COCAMHCHU bHasl IpOBepKa

Mupa, TUIOTEe3bl.
Onpenenenune
coJep:KaHus
KapOoHaTa
KaJblLIUA B
Pa3IHYHBIX
00beKTax»

(Obopyoosanue
«Touka pocmay)

3 [2.CTpoenue atoma Ctpoenue aToma BosmoxHoct  |CTaBuTh yuebHble  |OOBACHATH DpoHnTanbHas 'V CTHBIH 83
yriepona yriepoaa H, 347144 Ha OCHOBE OCHOBHBIE orpoc,

MIO3HABAEMOC  |M3Y4EHHOIO [TOJTOJKEHIIST XHM.

TH MUpa U MaTepHana TCOPHH HA JIUKTaHT

00BICHUMOCT K OCHOBE 3HAHUS

Ha OCHOBE 0




TTOCTIDKEHUI dopMupoBats CTPOCHHUHU
HayKH. COOCTBEHHOE aToMa.
MHEHUE
3. BaneHnTHbIE 1,2,3 BajeHTHEIE Bo3MoxxHOCT CrtaBuTh yueOHBIC OOBACHITE DponTanbHas 'V CTHBIH 83 JlaGopaTopHblii
COCTOSTHUS aTOMa COCTOSIHHISI aTOMa H, 321241 Ha OCHOBE W3MEHEHUS orpoc, P—
yriepona yriiepoaa [MO3HABAEMOC TH |M3YYECHHOT'O CBOWCTB U XFIM.
MHpa 1 MaTepuana oOpazoBaHue JTUKTAHT «CpaBHeHue
OOBACHUMOCT U |(hopMHpPOBAThH cBsiell B TeMIeparyp
Ha OCHOBC 5 COOCTBEHHOE MHEHUE [3aBUCHUMOCT U TMJIABJIEHHUS IIAC-U
TTOCTIDKCHUI oT
TPaHC-U30MEPOB»
HayKH. COCTOSTHUS
(Obopyooeanue «Touka
aToMa
pocmay)
yriepona
Tema 2. YriieBo10po/Ibl U MX IPHUPOAHBIE HCTOYHUKH-94.
1.Ilpuponusie [Ipupoansiii raz kak  |[Mcronb3oBar DopMHUpOBaTH 3HaTh DpoHTanbHas 'YCTHBIH 85 Kosnekuuu yris, Hedru.
HCTOYHUKH TOILITURBO. b COOCTBEHHOE MPUPOTHBIC orpoc,
yriesonopoaoB. Hedrs, [[Ipeumymiecrsa TIOVCK MHEHHE HMCTOYHUKA XHM.
[IPUPOIHBIN Ta3, [IPUPOAHOrO ra3a HE00X0UMOM YTJIEBOJIOPO J10B JTAKTAHT
KaMEHHBIN yrob nepea ApyrumMu I/IH(l)OpMaHI/H/I -
BUJIaMH TOIUIMBA. I MIPUPOIHBIN ras,
Cocrtas BbITIOJITHEHU S HC(I)Tb,
IIPUPOIHOTO rasa. y4eOHBIX KaMEHHbII
Hedrs, € 3aaHUH C YrOllb, UX
IIPOMBIIIICHHAS HCII0JIb30BaH HEM [IPAKTUYECK 0€
repepaboTka. y4eOHOM HCIOIb30Ba
KamMeHHBbIH yronb JINTEPaTypbl HHE.
2.AJTKaHBI. I"OMOJIOrHueCKuii Mcnons3oBaT  |YCTAaHABIUBATh 3HaTh DpoHTaNbHAsA 'Y cTHBII 86 ITapadunoBas ceya.
Ctpoenue, A, U30MepUs U b MPUYUHHO - XUMHYECKUE orpoc
HOMEHKJIaTypa, HOMEHKJIaTypa TTOKCK CIICICTBEHHBIE CBSI3M [CBOMCTBA
II0JTy4CHHUC, AJIKaHOB. HE0O0X0IUMON MEXKAY CTPOCHHUEM AJIKAHOB Ha
¢bmnaeckue XumMu4yeckue 1H(OpMaLHK aToMa, ¥ CBOMCTBOM [IpUMEpe
CBOICTBA. CBOICTBA aJTKAaHOB UL BEILIECTBA MCTaHa,
XHMHUYECKHUE BBITIOJTHCHUSA DTaHa:
CBOICTBA. Y4€OHBIX PCAKIIMH
3aIaHAI rOpEHUs,
3aMelIeHus,
eruapupoB
aHus,
OCHOBHBIE
CIOCOOBI

TIOJTyICHUA




7 |3.AnkeHsl: cOCTaB, ["omonoruueckui lcnonb3oBat 'Y cTaHaBIMBAaTH X UMHUecKHe DpoHTanbHAs Y CTHBIA 86 U1.O.
CTpPOCHHE, U30MEPHS,  |psijl, H30MEPHS U b IPUYHHHO - CBOMCTBA orpoc «B3anMopeicTBre
HOMEHKJIATYpa, HOMEHKJIATypa TTOHCK CJIENICTBEHHBIE CBA3H |4 1kaHoB Ha DTHJIEHA C PACTBOPOM
[OJTy4eHNe AITKEHOB HEOOXOMMOH  [MEXIy CTPOCHHEM npuMepe nmepMaHraHaTa
MHGOPMAIMH  aTOMA, U CBOHCTBOM |vierama, KAJTH»
U1 BEILIECTBA yTaHa: (OGopynoBanue
BBIITOJHEHHST peakiun «Touka poctay)
yqe6HLqu ropeHusl,
Sa/laHni 3aMeleHus,
T IpUpPOB
AHM,
OCHOBHbBIE
CIOCOOBI
MOTY4EeHUS
8 |4.AnKuHSBL ["omonoruueckutii psij ([ Inannposats 'Y cTaHaBIMBaThH DpoHTanbHas 'Y cTHBIN 87
CTpOeHHE, AJIKMHOB, 0011as CBOM MPUYUHHO - OrpesieneH e orpoc,
nuzomepusl, ¢dbopMyna, cTpoeHue  |neHCTBUS B CBS3M |CIIECTBEHHbBIE CBS3H HOHSITHE TecT
HOMEHKJIATYypa, aleTUIeHa U C MOCTABJIEHHO ¥ [MEXIy CTPOCHHEM «ITHPOITH3Y,
¢usnueckue I(p.aJIKMHOB 3aJ1auci 1 aToMa, ¥ CBOMCTBOM «QIIKUHBIY;
CBOWCTBA, YCIIOBUSIMH €€ [BEII[ECTBA VMers:
TIOJTYy4CHUEC PCIICHUSA ONpEaeIIATh
HPUHAUISKH
0CTh
BEILECTB K
KJIacCy aJIKUHOB
TI0 CTPYKTYPHO
i popmyre
9 [5. AnkuHbr: [pumenenue  |[InaHupoBaTh  |YCTaHABIMBAThH JdEnvEi Pemienue [osr. . 1-7| JIaGopaTopHbIii
CBOICTBA, alleTHICHA Ha OCHOBE |CBOU MPUYUHHO - 3HAaTh COCTaB yrpax OIIBIT:
NPYMEHEHNE CBOJCTB. IEHCTBHS B CBA3H [CIIENCTBEHHBIE CBA3H AIKMHOB, HEHUI «B3aumopeiicreue
Peaxuns C IIOCTaBJIEHHO ¥ [MEX]ly CTPOEHUEM bopmymy aleTuIeHa ¢
MOJIMMEpU3alliy  [3a/1a4ell U aTOMa, U CBOMCTBOM alleTUIIEHa, PacTBOpPOM
BUHWIXJIOpHIA  |YCIOBHSMH €€  |BELIeCTBa TOTy4YeHHe NepMaHraHaTra
pereHns alleTHIIeHa, KaJIusD»
XUMHUYECKUE (Obopyoosanue «
CBOICTBa Touka pocmay)
ANKWHOB Ha
npuMepe
areTHIeHa
10 |6. Apensr. bemnszon. [Monyuenwe Oer3ona | BeigenaTs u  |AHanm3mpo-BaTh  [3HATH DpOHTANBHbIIT 87
13 TeKCaHa 1 (opMyIHpOBa Th [0OBEKTHI, OCOOEHHOCT ~ HIBHJ
alleTHICHA. mpoOsieMy  [BBIIEIISIS CTPOCHHUS e TeEHOCTH
XuMudgeckue CaMOCTOSITEIb HO |CYIIECTBEHHBIE OeH3oma u

[IpU3HAKU




€ro

CBoOiicTBa OeH30Ma: TOMOJIOTOB;
TOpEHNE, 3HaAThH
raJOreHUpPOBaHIE, dhopmyiy
HUTPOBAHHUE. OeH30I1a,
[IpumeHeHne GeH3ona XUMHYESCKHIE
Ha OCHOBE CBOWCTB. cBOifcTBa
11 |7.Anxanuenst. Cocrasisith Ipencrasnsite  [3HATh GopMyIbl|CaMOCTOATENBH ast Texy-umid  [3ammce B
[Mousitue o6 AITOPUTM KOHKPETHOE aJIKaJIMeHOB, X [paboTa KOHTPOJTb TeTpaau
YIIICBOIOPOAX C JIeATEITEHOCTH cozepKaHue u XUMHYECKHE
BYMS JIBOHHBIMH IIPY PEIICHUN | MPEICTABIISITH €ro B CBO¥{CTBA.
CBSBSIMU. Ipo0IeMbI YCTHOU 1
XnumMHU4YecKue NHCEMEHHOM (hopMme
CBO¥icTBa OyTaMeHa -
1,3 u u3omnpeHa: o
OecriBeurBaHNE
OpOMHOI BOJBI U
ONMEPH3aITUs B
KayqIyKH.
12 (8. Iukio anKaHsl [ousTue 0 CaMOCTOATENBHO |AHATM3UPO -BATh 3HaTh CamocTosTeENEH 'YCTHBIH Konc
LMKJIOATKAHaX M UX  |COCTaBISATH 00BEKTEL, 0COOEHHOCT M (ast orpoc KT
CBOWCTBAX AIIrOPUTM BBIJISIISIS CTpOCHUS
NESATEBHOCT B |CYIL[CCTBCHHBIC LIMKJIOAJIKaH OB,
[pH PELICHUH  |[IPU3HAKH UX CBOMCTBA.
IpoOIIeMBbI; HpEICTaBIIATh
KOHKPETHOE
COIEepIKaHUE U
OPEICTABIIAT €0
B YCTHOU U
[TMCbMEHHOMN
hopme.
13 19. KontponbHas padora Camocrosten  |[IpencraBisTh @ponTanbHas KoHTpOIb Hast
Nel "YrmeBomopoasr" BHO KOHKPETHOE pabota Nel
COCTaBIIATh CONCPKaHNC 1
AITOPUTM [IPECTABIIST €T0 B [3HATH CTPOECHHE
eHCTBHIA. YCTHOM U YIIIEBOOPO 0B
MUCEMEHHOI opMe. [Kak mpemespHOr
0 TaK u
HEeIpeIenbH Oro
XapaKrep.
Tema 3. Kucaopoacoaep:kaniye oprannieckue coeTHHeHUs-84.
14 |1. CrnpTet Otunosstii ciptu  |[IpoBoaUTSH CaMo CTOATENIBHO HasbiBaTh ["pynmosas [MuceMenH biii |39 Mopmenu (mapoc-
€ro CBOWCTRBA. peduexcrro OTpeNeIsTh 0 1o 138 Tep >KHEBBIE U 00bEMHBIE)
Oxwucrenne coOCTBeH- 3HABATEIBHYIO MEXKTYHAPOT MOJTEKYIT




STaHOIa HbIX 3a7a4y U CTPOUTh YCTHBIH CIIMPTOB: METAaHOJIA,
(bepmeHTaTHBHOE,  |IOCTWIKEHWI B |IEHCTBHS B orpoc, bTaHoma.
oxcumom menu (11)).  |Mo3HAHWE XUMUH |[COOTBETCTBUH C HEIA; Cnuprsi
CIIPTOB Ol HO- IIpakTn4ecka
MEHKIIAType sipadoTa Nel
CIIAPTBL. «HccaenoBanue
XapaKTepI/I3 0- (l)l/l?.l/l‘le(tKHX CBOﬁCTB
BaTh CTPOCHHE, CIIUPTOB
CBOIICTBa, (Ooopyoosanue «Touxa
CI10CO6BI pocma»)
MOJTYICHUS U
obnactu
MPUMEHEHHUS
STaHONA U
TITHLEPHHA C
TIOMOIIIBIO
POZTHOTO SI3bIKA
U SI3bIKA XUMHH.
15 |2. ®enon Hcrons30 OOBSCHATD HazeiBaTh ['pynmosas [TrceMmenH bt (810 Komnekuus «KameHHBIiH
BaTh 3aBUCHMOCTD W3ydeHHbBIE orpoc YTOJIb ¥ IPOJTYKTHI €ro
pas3I4IHbIe CBOCTB BELIECTB BEILECTBA 10 epepadoTKI»,
CTtpoeHue MOJIEKYJbl [MOIEIN U OT UX COCTaBa U MEXTYHAPOT JIaGopaTopHbIii
U QusHIecKue CpencTBa il |CTPOCHHMS; HOIT HITH onbIT: «BiausHue
CBOMCTBa (heHoa. JEMOHCTpALX U (ONMPEACIATh «TPUBHAIILH HUTPOIPyINII HA
BsauMHOE BIISIHIE —(CBOMX 3HAHHIA M |[TIPUHAJUISKHOCTH 0i1» HOMEHK KHMCJIOTHbIE CBOHCTBA
aTOMOB B MOJIEKyNax |YMCHUI K PasIugHEIM natype (beHo12»
OpraHuye- CKUuX KIaccam (Odopyoosanue «Touxa
BEILECTB Ha IIPUMEPE OpTaHMICCKUX pocmay)
(denoma. XuMudeckue COE/INHEHMIA
CBOMCTBA (eHONA
16 (3. Anbaerwmpt u keToHs: (CTpoeHue, TposomeTs OOBACHAT [TonsiTust Nupusuayansua Nupus. 811 Mogenu MoneKyi,

(hyHKIIMOHATBHAS CAMOAHAITH3 [TOHATHE «@JbJeru, A Oecena 00pasipl popManuHa,
rpymma. 5 I «GbyHKIMOHANBHA S |(pusHUECKHE areToHa
["oMonoruaeckuii psig yVCBOCHI rpymmay. CBOICTBa
aJIbJIETHOB. sHanuit (dopmansaer
Crtpoenue u VIUTEIBATE wuna u
HOMCHKJIaTypa HaJTuue aleTalIbACTU
keToHoB. [Tonmyuenne JPYTHX TOUEK 1A, paBuIa

3peHUs Ha COCTaBJICHUS

pelieHne Ha3BaHUU B

TIOCTABJICHHBI COOTBCTCTBU

X 1 C

o0pasoBaTtenb MEKTyHaPOJT

HBIX 3a7a4,




AHAJIM3UPOBAT b
X W IIPUHUMATH

HOMCHKJIATY
Poii;

BEPHOE PELLICHHUE.
17 |4 KapGoHoBble [lomyuenne lcnonb3oBat ®opmupoBath  |CTpoeHue [Mapuas CBoiicTBa Texymmii 812 Monenu MOJIeKyJI.
KHCJIOTBI KapOOHOBBIX b COOCTBEHHOE MOJIEKYJI VKCYCHOMH KOHTPOJTb OOpasIBl KHCIIOT
KHCIIOT [TOUCK MHEHHE, Ha OCHOBE6 [KAPOOHOBBIX KHCIIOTBI 3HAHMIA-
OKHCJICHUEM H606XOI[I/IM0171 U3Y4CHHOT'O KHUCJIOT U OIIpOC
AIIbJECTHIOB. rH(pOopMaIIH KapOOKCHITh
XnumMHU4YecKue TUIS HOM IPYIIIBI,
CBO¥fCTBa BBITTOJTHCHHS KIaccu(uka
YKCYCHOI y4eOHbBIX LUIO KHUCIIOT,
KHCJIOTBI: 00IIue 3aaHui C 3aITChIBATD
CBOIicTBa € HCTIOTb30BaH HEM (hopMyIBI
HCOPraHWYCCKUMH  |y4eOHOI MpeneTbHBIX
KHACJIOTAMH U TUTEpPaTyphI OJITHOOCHOBH
peaKis BIX
KapOOHOBBIX
KHCIIOT:
MYpPaBbUHOM ,
YKCYCHOM
®).

18 |5.Cnoxubie a¢upbl [I1aHupoBaTh  [Onpesenente Cocras, [pymoBasi, [onydenne 813  |Mogenu. O6pasip!

cBOU OHSTHIA HOMeHKJaTy  |MlHouBuIoyanbHa — [YKCYCHO bdupos
[lomydenue cloXHBIX TIEHCTBHSI B CBSI3U «ITUPOITU3Y, PY CIIOXXHBIX 1 OTUIIOBOI'O .]IaﬁopaTOprli/i
3(1)1/[p0]3 peaKHHef/i C ITOCTaBJICHHO «AJIKUHBIY, 3(I)I/IpOB, 3(I)I/Ipa OIIBIT: ((meﬂOqHOﬁ
3Tep14(1)141<au1414. 3amayei U VMeETh: 00BSICHATH CHAPOJIN3
Cnoxnble 53pupbl B [YCIOBUSIMH €€ lonpe/ieNsiTh CIIOCOOBI PTUIALETATA)
PUPOJIE, UX peleHust [IPHHALIEKHOCTD TTOITyIeHUS (Obopyoosanue «Touka
3HAUCHHE. BEIIECTB K KITAaCCy  |CIOXKHBIX pocmay)
[TpumeneHue AJIKMHOB 10 P(hHUpoB
CIIOXKHBIX A3(HPOB HA CTPYKTYPHOM
OCHOBE UX CBOMCTB hopmyie;

19 16. XKupe! Cocras, ctpoenue,  |@opmupoBaTh  |HCIONL30BaTH Cocras, [pymnmosas, PacrBopumoct b | Texymuii 813  |O6pasE! HpOJIYKTOB
KI1accru(pHUKarys, OCHOBBI pedeBble cpeAcTBa  [HoMeHknaty  |MHauBmmyanbHa (enona B Bozme mepepaboTKH JKHPOB
¢bmmueckue, DKOJIOTHYECKO | JIsl COCTABJICHHUS Py JKUPOB Ei npy OOBIYHON (cBEUM, MBLIO, TIHLEPHH,
XUMHYECKHEe ro oT4eTa 0 YMmeTh TeMmeparype u ommda, MaprapuH,
ceorictBa. JXuprl B MBILIICHUS BBITIOJIHEHHOM paboT |00BACHATH npu MUIIEBBIE Macia,
PUPOJIE, NX POIIb. CIIOCOOBI HarpeBaHuu UITEeKapCTBEHHBIE
[onstne o CMC [1OTy4EHUS KauecTsennas Macra)

CITOYKHBIX

P(hUPOB




peaxuueii peaknus Ha
Tepudukan ¢enour.
1101

20 |7. YrneBoasl Kiaccugukanusi  (Bosmoxkuoct |Mcnosib30BaTh Knaccuduka ®ponranbHas KavecrBennas | Texymmii 814, |O6pa3upbl yriieBo10B.
YIJIeBOI0B (MOHO, M peyeBble CPeACTBA o peakmus Ha
-, T03HABAEMOCT LISl COCTABJIEHHS |\joHocaxapH YIJIEBOIBI.
noJMcaxapuabl), |[M MHpa, 0T4eTa 0 0B
npeacTaBuTean  (00bACHUMOCT |BBINOJIHEHHOM MOJIEKYJISIPH
KRK/I0ii IPYNNbL. |1 HA OCHOBE  |paGoT bie popMyJIbI

MOCTHKEeHMIT -

HAYKH Omosoruyec
Koe
3HAYEHHe
pudo3bl,
1e30KCHPHUO
03bl, COCTAB,
cTpoeHue
TJTI0KO3BI

21 8.Yraeroasl Kpaxmau, Bosmoxnoct |[Mcnonb3oBarh Onpenenenn (@poHTAIBHAA Texymuii 8§15 |[KpaxmaibHblii
eJLTI0I03a. u peueBble CpPeACTBale MOHITHIA KJIelicTep pacTBop
dusnyeckne u M03HABAEMOCT |1JI COCTABJIEHUS |«YIJIEBOIbD», iiona, BaTa, Oymara
XUMUYeCKHe U MHUpa, 0T4YEeTa 0 «moyicaxap
cBOJicTBA. 00BbACHUMOCT |BBINOJTHEHHO# HIbI»,

[IpeBpamenue 1 Ha OCHOBE  |paboT «aucaxapu
KpaxmaJja B MOCTHKEH Ui bD»,
opraHmusme. HAyKH «MOHOCaxap
IlonsiTue 00 U,
HCKYCCTBEHHBIX «peakuuu
BOJIOKHAX MOJIMKOH/IEH
buonornyeckas canum,
POJIb YIJ1€eBOJ0B «CHAPOJIH3Y;
Tema 4. A3oTcoaep:kaime opraHuvecKne coeTuHeHns -84.

22 (1. AMunbl. AuninH |[Tousitue 06 CaMocTosITeIbHO Xapakrepus HnpuBuayanbua | B3aumoaeiicT Texyumii 816 Monenu (mapoc-
AMHHAX. Oco3naBarp |[AHATM3UPYET 0BaTh A BHE aMMHUaKa U Tep:KHeBbIe U
IIpupoaubie norpedHocTs ulYC10BUA 0COOEHHOCT H AHUINHA € 00beMHBIE) MOJIEKYJI
KpPacHUTeM KaK | roTOBHOCTH K [1OCTWKEHMS UEIH \etpoenns u COJISTHOM | MeTWIAMHHA H
NPOU3BO/IHbIE caMo00pa3opa [Ha OCHOBE y4€Ta |oggjicTRa KHCJIOTOI. 0) AHUIHHA
AHWJIMHA. HuI0, B ToM |BPUICICHHBIX AHUJIMHA HA PeaAKIUs UIaGopaTopHbIii
OTkpbITHE H uuciae u B |YIUTEIEM OCHOBE AHHJIHHA C ONbIT:

CTPYKTypa pamkax  |OPMEHTHPOB B32aHMHOI'0 5P°M3*°'71 «CpaBHenue
AHUJIHHA. camocTosTen ACUCTBUS B HOBOM p g st Bo10U OCHOBHBIXCBOWCTB
AMHHOIpynna. HOM yueoHOM aTOMOB B aMMHAaKa ¥
OcHOBHBbIe AesiteIbHOCTH MATEpHAIIE MoJIeKyJIe, a MeTHJIAMHHA»
cBoOiicTBa BHE IIKOJIbI; TaKKe (Oébopyoosanue




AHWINHA. CIIOCOOBI «Touxa pocmay)
bpomupoBanne MOTYYCHUS 1
aHWINHA o00JIacT!
TPUMEHEHHUS
AHWIMHA
23 |2.AMHHOKHUCIIOTBI XuMHudeckue VYcranasnusa 'Y cTaHABJIMBATH OnuchBaTh O®poHTanbHas  |[AnTedHbIC Texymwuii, 817 [nunun, pacteop CuSO4,
CBOJICTBa Th MEXKIIPEIMETHBIE CBOMCTBa [penaparsl, YCTHBIN INaOH, nmakmyc
aMHMHOKHCIIOT KaK MPUYMHHO - (CBSI3M XUMHUH U AMHHOKHCJIO T, coziepaKaliue JlaGopaTopHblii
aM(OTEPHBIX CJIC/ICTBEHHBI € |OHOJIOTMH Ha KaK OM(YHKIINO AMHUHOKHCJIOT bl. OIBIT:
OpTraHUYeCKUX CBSI3U MEXZY (OCHOBE HaJIbHBIX 'YTakoBKH OT «Omnpenesienne
COCIMHEHHIA: KJIacCaMH  |pacCKphITHS aM(OTEpPHBIX [POJYKTOB, CPeIbIPACTBOPOB
B3aUMOJICHCTBHE C COEIVMHEHUH.  |GHOOrHYecKOH COCIUHEHUH. coZepKaIUX AMUHOKHCJIOTY
11cJI04aMu, pOJIM U AMUHOKUCIIO AMUHOKHCJIIOT bl U (Oﬁopy@osauue «Touka
KHCIIOTaMU U IPYT C XUMITYECKUX T HX COJH pocmay)
IPYroM CBOWCTB
XUMHYECKHX
BEILIECTB
24 (3.benxu [lomyuenne Y craHaBiMBa 'Y cTaHaBIMBaTbH CTpyKTYpY IMapuas /Jlenatypanus Texymuii, 817 PactBOp KypuHOro siina,
0EJIKO B peakuui Th IPUYUHHO-  |[MEXKIPEIMETHbIE OemKoB, [pacTBOpa YCTHBIN CIIUPTOBKA, CIUYKH,
[OJIMKOHICHCALINA CJICJICTBCHHBI CBSI3U XUMHUU U XUMHYECKHE KypHUHOTO orpoc CuS0O4, NaOH, asotHas
AMHUHOKHCIIOT. € CBsI3H OHoNorNy Ha CBOMCTBa Oenka mox KHCII0Ta
[lepBuuHas, MEXITY OCHOBE OCIIKOB, efcTBUEM
BTOpHUYHas, KJlaccamu PaCKpBITHUS (dyHKIUH TeMIIEpPATyphI,
TpEeTHYHAS COEZIMHEHNH OHOIOrHYECKOH OenKoB, [pacTBOpOB
CTPYKTYpBI ponu u KaueCTBCHH bl€ coJieit
0EJIKOB. XUMUYECKUX peakimu () TSOKENBIX
CBOICTB METaIoB U
XUMHYECKUX PTaHoMNA.
BEIIECTB
25 |4. HykneunHo Bble CuHTE3 HYKIIEMHOBBIX |Y CTAHABIMBA |V CTaHABIMBATH Omnpenenenn I'pynmnosast  |JTekapcTBenn Texymmit (818 Moiens MOJIEKY- JIbI
KHCITOTEI KHCIIOT B KIETKE M3 |Tp IPUYMHHO -  |MEXKIIPEIMETHbIC 1 TIOHATHI bIE CPEZICTBA H J/THK. Obpasis
HyK11e0TH0B. O61ui |criencTBEHHDI CBSI3U XUMUU U TIOITHHYKIIE npenaparsl, MPOIYKTOB, MTOTYIE€HHBIX
[UIaH CTPOCHUS ¢ CBSI3U OuoNoruy Ha OTH/IY, 3T OTOBJICHHBI M3 TPAHCTEHHBIX GOpM
HYKJICOTH/IA. MEKITY OCHOBE «HYKIICOTH]I € C [IOMOLIBIO [PACTEHHI W )KHBOTHBIX
CpaBHeHHE CTPOCHUS |kaccamu PacKpbITHS », TECHHON
u pynxinsa PHK v |coenunennit OGUOIOTHYECKOM «BHOTEXHON MEDKCHCPHH
JIHK. poinn 1 OTHS,
XUMIYECKIX «CeHHas
CBOCTB HHKEHEPHS»
XUMIYECKIX
BEILECTB
26 OnuchIBaTH PaccMaTpHBaTh VeramapmB  |HAMBUIYANbHA S, Moyenu MoseKyJt
5.l'enernyeckas cBsasb  |[lonstue o [EHETHYECKHE  [XUMUYECKHE aTh rpymnmnosas §9-18 Pa3HBIX KIIACCOB.
MEXITY KITacCaMu rEHETHIECKOH CBA3H U|CBA3M MEKITY peaKiun B3aMMOCBSI3b TIOBTOPH Tb.




OPTraHntCCKIX EHETHYECKOM psiie KQUCeCTBCHHO U MERKITY
COCAMHCHUN Ha IpuMepe KJIacCaMU KOJIMYCCTBECHHO C COCTaBOM,
B3alMOIICPEXOJ0B YTJI€BOAOPOJ OB |[IOMOIIBIO pPACYCTOB. [CTPOCHUEM U
MEXTy KiIaccaMu c CBOIcTBaMH
YIIIEBOAOPOIOB U [TOMOIIBIO MpENCTaBUTE
KHCIIOpOJI- U [POIHOTO SI3BIKA U et KitaccoB
a30TcoACpXKaIIUX S13bIKa XUMHH Oopr.
COEAMHEHUI- BELLECTB
27 |6.IlpakTHyeckas Peruenue [apHast [MpakTryeckas [TosT. 918, (Ob6opyoosanue
padora Ne 1 OKCIICPUMEHT pabota Ne 1 sammicu  B| «Touka
Pemenne AJIbHBIX 3314 10 TeTpagu pocmay)
KCIIEPHUMEHTABHBIX naeHTUduKaI 1};[:60 ;}ziﬁi,n
3aza+ no gul OIUCHIBATH
MICHTH(UKALN OpraHUYeCKH  |xpvuueckHil
OPTraHIHEcKIX X SKCIIEPMMEHT 11t
COCIUHCHHUH COEIMHEHHH. [O/ITBEP)KICHHS
CTPOEHHUSI U CBOMCTB
Pa3THIHBIX
OpTaHHYECKUX
COCTMHEHUH, a TAKKE
uX uAeHTH(GUKAIUY C
HOMOILIBIO
KayeCTBCHHBIX
peakuuit
28 |7.06061menue n Crpowuts mass! (CIIywath Ipyrux, ®poHTanbHasi, 89-18
crCcTeMaTH3a1Ms 3HAHUH OTBETa WJIM  |[IBITAThCS IPUHUMATD TpymmoBas
0 KHCIIOPO/I- 1 a30TCO- H3Y4EeHHsI ¢ |[OPYTYIO TOUKY
neprKaInx YUETOM 3peHus, ObITh
OpPraHUYeCcKUX KOHKPETHEIX ~ [TOTOBBIM M3MEHHTh
COCIMHEHHUSIX yCIOBHH CBOIO TOYKY 3PCHHS
29 |8.KontponpHas pabota Wnnuennyansaa  [KontposbHas TemaTtnuec
Ne 2 1o Teme [1poBOAUTE s pabora Ne 2 KA
«Kwucnopon- u azor- pediexcuio KOHTPOIIb
CcoJIepIKaIue COOCTBEHHBIX
OpraHH9eCcKUe IOCTIDKEHUI B
BCIIIECTBAY [MO3HAHUH XUMHUH

YTIIEBOIOPOIOB, a
TaK)KE KHCIOPO.I- U
A30TCOIEPIKAIIIIX
OPraHUYECKHX

BCILICCTB.




AHaNU3UpOBaTh

pEe3yIbTaTHI
KOHTPOJIBHOM
paboTh! U
BBICTPaUBATh
MYTH JOCTHKSHUS
DKEIIaeMOr0
YPOBHS
YCIEIITHOCTH
Tema 5. Xumus v )ku3Hb-44.
30 |1.ITnacTmacce! u [ony4enne AHanm3upoBa Th |[CaMo CTOSTENbHO — |XapaKTepu30BaTh PeaKIUu 18370113 Texymmii 821 JlabopaTopHbIi
BOJIOKHA HCKYCCTBEHHBIX BBICO [00BEKT, BBIACIS [(DOPMYITUPOBATE 10 [[IOJIUMEPU3ALIIH 1 MIacTMacc, OIIBIT:
KOMO JICKYJISI PHBIX  [CYIIIECTBEHHBI € U |3HABATEIBLHYIO MOJIMKOH/ICHCAIIMN KaK CIIOCOOBI BOJIOKOH «Omnpenesienne
COC/IMHCHUIH HECYIIECTBEH 3a71avy M CTPOUTH MOJTYICHUS CHHTETUYIECKHX BBICO TeMIeparyp
XUMUYECKOU HbIC CBOU Z[eflCTBI/Iﬂ B KOMO JIEKYIISPHBIX COG}II/IHGHI/Iﬁ. pasMsATriCeHusd
Moar(pUKaIeH TIPU3HAKH; COOTBETCTBUHM C HEH; |DpoHTANIbLHAS 10JIMMEpPOB)
[IPUPOAHBIX (Oobopyoosanue « Touxa
MOJINMEPOB. pocmay)
31 |2.depmeHTHL. [Mousitue o AHanu3upoBa Tb [CaMo CTOSTENLHO DpoHTanbHas BuTtamMuHHBIC Tekymuit 819,20 AMIyJibl, TabIeTKy,
ButamuHbl (hepMeHTax Kak O0BEKT, BBLAEINSASA [(POPMYITMPOBATH 110 [Ha ocHOBE npenaparsl, KariCyJibl.
OUONOrTYECKUX CYLIECTBEHHBI € U |3HABATENLHYIO MESKIIPEMET (epMeHTHBIE
KaTalIu3aTopax HECYIICCTBCH 3a/a4y U CTPOUTH HEIX CBS3€ii C npenaparsl
0enKoBoOM HbIC CBOM JICHCTBHS B Guonorueit
PUPOIBL. [IpU3HAKU COOTBCTCTBHM C HEH; |verapapmusa Tb
[lonsitue o oo1ee,
BUTaAMHHAX. 0COOEHHOE U
Hopmer €IUHUYHOE TS
oTpeOICHUs (hepMeHTOB,
BUTaMHHOB U UX KaK
(byHKIHH. Ouonoruyec
KUX
KaTann3aTop
OB
32 [3.TopmonsL. CaMo CTOATENBHO  |Ha ocHOBE ["pynmopas JleKapCTBEHH ble 820  |AnTeunsle mpenapaThl
JlexapcTBa (opmynmupoBath 0 |vexmpenver npenaparts
[TousiTre 0 TOPMOHAX |AHATU3HPOBA Th [SHABATEIBHYIO HBIX CBsi3eif ¢
KaK OHMOJIOTH- YECKH  |00BEKT, BhIAENAs [331a1y U CTPOUTD Ononorueit
AKTHBHBIX BEIICCTBAX, |CYIIECTBEHHHI € 1 |CBOU AEeUCTBUA B pacKpbIBaTh
BBITTOJTHSFOLIUX HECYIIECTBEH COOTBETCTBHH C HEH; |xpMmdecKy 10
YHIIOKPUHHYIO HEIE pUpoOIy
pETYISLHIO. [IpU3HAKU TOPMOHOB H




JlekapcTBeHHast HX POJIb B
XHMUS opranusme
33 4. IpakTHYecKas IMpakruyeckas IMoaroro [Kosutekuuu U HaGopbI
padota Ne 2 pabora Ne 2 BUTbCH K IJIaCcTMAace
«PacnoznaBanme "p.p. BOJIOKOH.
IUIACTMACC U BO- crp.181
JIOKOH»
34 |AToroBslii ypok [loBTOpEHME U Paccmarpus 3anuce B Texcrel 32124,
00001IeHIe aTh TeTPaju.
MaTepHaJia 3a XHUMHYecKue
Kypc peakuun
OpraHuyecKoi KA4eCTBEHHO
xumnu. Pemenne U
3a/1a4 Ha BBIBO/L KOJIM4eCTBEH
(hopmyibl HO ¢
OpraHu4ecKoro MOMOLIBIO
BelllecTBAa M0 pacyeToB.
NPoAyKTaM Pematb
CrOpaHMs U 3a/a4u Ha
MAacCCOBBIM A0JIAM BbIBO/I
371eMeHTOB (opmyJibI
OpraHu4eck
oro
BelllecTBAa M0
MPOAYKTAM
CropaHus
MacCOBBIM
n0IsIM

JJICMCHTOB




TEMATHUYECKOE IINIAHUPOBAHHUE 11 KJIACC (1 YAC B HEAEJIIO, BCEI'O 33 YACA)

OcHoBHOE
T O6opynoBaHue st
tMa coZIepXKaHue, Xapakrepucruka Buios [Io3HaBaTenbHble | PerynsruBHele | KoMMyHUKAaTHBH N
No Tun ypoka JIEMOHCTpALU{ U JlaTa
ypoka TEPMUHBI 1 JEATENLHOCTH YV YV sie YV
J1a00PaTOPHBIX OIBITOR
TIOHSITHSI
da3a 3amycka (COBMeCTHOE NPOEKTHPOBaHNE U IUIAHUPOBAaHHE Y4eOHOT0 ro/1a)
Ilepnoamyeckuii 3aK0H U CTPOEHHE aTOMa 3q

VIuynocmmuble pe3ynibmamol 0C80€eHUsI MmeMbl: TIPU3HAHUE BBICOKOH [IEHHOCTH JKH3HHU BO BCEX €€ MPOSBIICHUSX; EPESKUBAHUE CThIIA U BUHBI [IPH HAPYLICHUU

MOpPaJIbHBIX HOPM; YCTONYMBEINM MO3HABATEIBHBIN HHTEPEC ¥ CTAHOBIICHHE CMBICII000pa3yroleil (pyHKIMY T03HABATENEHOTO MOTHBA

1 Crtpoenne
aToMa.
ONEKTPOH
Hast
0001104Ka

SAnpo u
3JIEKTPOHHAS
000J104YKa.
OJIEKTPOHBI,
[IPOTOHBI U
HEUTPOHBIL.
Mukpomup u
MaKpOMIIP.
[yamuzm
qaCTHI]
MUKPOMHPA

BBoaHbI

YPOK

OcBanBaroT
COBpPEMEHHBIE
[peICTaBICHUS O
CTPOCHHH aTOMOB.
3HAIOT O CYIITHOCTH
TIOHSTHS /IEKMPOHHASL
opoumans, HGopMeI
opOUTATICH,
B3aMMOCBSI3b HOMEpa
YPOBHS U SHEPTHUU
DIIEKTPOHA.
COCTaBIAIOT
DIIEKTPOHHBIE HOPMYITBI
ATOMOB

'YMeroT BBIOHpaTh
CMBICIIOBBIE
€IMHULIBI TEKCTa U
YCTaHABJIMBATh
OTHOIIIEHUS MEXTY
HUMU. Brioensaror
1 (HOPMYTUPYIOT
mpobieMy

OrmpenensroT
MOCJIeIOBATEN
bHOCTB
MTPOMEKYTOYH BIX
eIl ¢ y4eToM
KOHEYHOTO
pe3ynbTaTa

C 10CTaTOYHOM
MMOJITHOTOM U
TOYHOCTHIO
BBIPAKAIOT CBOH
MEBICJTH B
COOTBETCTBHU C
3aJJa4YaMH U
YCIIOBHSIMHU
KOMMYHHKAITH

[lepronuueckas cucrema
XUMHUYECKUX 3JIEMEHTOB /1.
1. MenneneeBa. TaGmuiisr
«CTpoeHue aToma.
Mopnenu aTOMOB.
DIIEKTPOHHOE IPUIIOKEHIE
K y9eOHUKY




OcHoBHOE

ObopynoBanue ais
Tema coiepIKaHue, Xapakrepucruka pujioB [[[03HaBaTeNbHbIE PerynaruBabie | KoMMyHHKaTHBH Py N
Ne Tun ypoka JEMOHCTpaLuii 1 [Mara
ypoka TEPMUHBI U NIEATENBHOCTH YV YV vie YY1
J1a00PaTOPHBIX OIBITOR
IIOHATUA
2 |Ocobenno |OcHOBHEIE Ypok [IpencraBnsior [IpumenstoT [Ipensocxumia  [YMeroT DIIEKTPOHHOE
CTH I[IpaBujia N3Yy4YCHUA CJIOKHOC CTPOCHHUEC MCETO/bI IOT pC3yJIbTaT IMPCACTABIIATH IIPUIIOKCHUC K
CTPOCHHUSI  [3aIlOJHEHUs HOBOT'O aTOMa, COCTOSIIIIETO MH(QOPMAIIMOHH [ YPOBEHB KOHKpPETHOE YUEOHHUKY
QIIEKTPOH  [PJIEKTPOHAMU Marepuan |13 spa u Or'0 TIOUCKa, B YCBOCHHSI coJiep)KaHue U
HBIX SHEpreTHYecKu |a PJIEKTPOHHOI TOM YHCIIE C (kakoif Oyzmer COO0IIATH €T0 B
00o5o4eKk  [X ypOBHEHA. o6omouku. Haxomsr [TOMOIIBIO pe3ynbTat?) MUCHMEHHON 1
[MepexoqH | DJICKTPOHHAS B3aUMOCBSI3U MEXY KOMITBFOTEPHBIX YCTHOI#1 (hopMme.
bIX KJIACCHU(UKAITH [0JI0’KEHNEM CPEJCTB. M cnonb3ytor
DJIEMEHTO  |sI DJIEMEHTOB. DIIEMEHTA B Brinenstor u a7IeKBaTHBIC
B. p-, d-f- [Teproauyeckoit (bopMyIUpYIOT SI3BIKOBBIC
Opbutamm  |cemelicTBa cucteme /1. M. MMO3HABATEIILHY cpencTBa I
“up MenneneeBa u 0 I1CTTh 0TOOpaKEHNS
CTPOEHHEM €ro CBOUX YYBCTB,
aToma. COCTaBJISIOT MBbICIIEH U
DIICKTPOHHEIE U MO0y K IeHUH
PJIEKTPOHHO-
rpaduueckue GopMyIbl
ATOMOB S-, p-,
d-uf-smemenToB
3 [lepuommu |[lepmommuecknn |[KomOuHHM  [3HAIOT CMBICT H Briaensitor u CTaBst OmnuchIBatOT /1. Pazmiraasie popmet
€CKui 1 3aKOH U [POBaHHBIA [3HAYECHHE hopMynHpyIOT yaeOHYTO collepKaHue [lepuoanueckoit
3aKOH U CTpOeHUE YPOK [leproanueckoro npoOiiemy. 3a/ady Ha COBEpIIaEMbIX CHCTEMBbI XUMUYECKUX
[lepuoguu |aToMa. 3aKOHa, AHaJIMBUPYIOT OCHOBE eNCcTBUI C JIEMEHTOB
eckas duznueckuit TOPU30HTAIBHBIC U 00BEKT, COOTHECEHUSI  [LENBIO MeHzeneesa.
cucrema CMBICIT BEPTHKAJIbHBIE BBIJCIISIS TOTO, YTO YK€  [OPHEHTHUPOBKH




OcHoBHOE

O6opymoBaHHE IS
Tema coziepKaHne Xapakrepucruka pujioB [[[03HaBaTeNbHbIE PerynaruBabie | KoMMyHHKaTHBH Py N
No > T
0 UIT ypoKa JIEMOHCTpALUi 1 JlaTa
OKa TEPMUHBI U NIEATENBHOCTH YV YV pie YV
yp
J1a00PaTOPHBIX OIBITOR
MIOHATHS
XUMHHECK |10 gicoBor0 3aKOHOMEPHOCTH M X |CYIIECTBEHHBIC U3BECTHO U [IpeAMETHO- DJIeKTPOHHOE PUITOKEHHE
X HoMepa pUYUHEL J{aroT u YCBOEHO, ¥ TOTO, [IPAKTHYECKOHN WIH [K YIEOHUKY
DIEMEHTO | o 1t XapaKTEPUCTHKY HECYIIIECTBEHHbBI €[4TO eIle UHOM
B COBPEMEHHOE DIIEMEHTa Ha OCHOBAHHH [[IPU3HAKK HEM3BECTHO eI TETEHOCTH.
Mennenee OIIpe/ICICHIE €r0 IMOJIOKEHUS B 'VYMeroT (I/I.HI/I
Ba [Tepromtecko [lepnoanaeckoin Pa3BUBAIOT
O 3aKOHA CHCTEME CIIOCOOHOCTB)
[IpyauHbI OpaTb Ha cebs
N3MEHEHHS MHUIHATUBY B
METAUTHYECKH OpraHu3alnn
<1 COBMECTHOT'O
HEMeTaJuIn4ec ACHCTBI

KX CBOMCTB B
[epuoiax u B
CpyIIax.
[lomoxenne
BOZOpPOIa B
Ilepuoauuecko it
CHCTEME.
[Ipennocbuiku
OTKPBITHS,
OTKPBITHE,
repBast
(hopMynHpOBK
a
[lepuognuecko




Tema

ypoka

OcHOBHOE
cojlep:KaHue,
TEPMHUHBI U
NMOHATUA

Tun ypoka

Ilo3HaBaTe/ILHBIE
Yy

XapakTepucTuKa
BH/IOB J1eATEeJIbHOCTH

PeryasiTuBHBI
e

YVA

KomMyHnkaTtusH

bie YY]I

Oo6opynoBanue 1Jis1
AeMOHCTpAI Uil 1
J1a00paTOPHBIX ONBITOB

JlaTa

ro 3akona. Cnop

0 nmpuopuTerTe
OTKPBITHS
Ilepuonnyecko
ro 3aKoHa

da3a NOCTAHOBKH U PE€IHICHUA CUCTEMHBIX 3a1a4

CTpOGHHe BelIECTBA

7 9

.]Iu'tHOCMHblepe3lebmaMbl 0C60eHUA membl . IKOJOTHIeCKOC COZHAHUEC; 3HAHUE OCHOBHBIX IIPUHIUIIOB H ITPABUJI OTHOLICHUSA K IPUPOAC; HETCPIMUMOCTD K

JIO0BIM BHAAM HACUJIUS U TOTOBHOCTh IMPOTUBOCTOATH UM, l'lOTpeﬁl-lOCTb B CAMOBBIPA’)KCHUHU U CaMOpeaaIu3allui, CONUAJIbHOM NMPU3HAHUU; TOTOBHOCTH

U CMOCOOHOCTH K BHIMOJHEHUI0O MOPAJIbHBIX HOPM B OTHOIIEHUH B3POCJIBIX H CBEPCTHHKOB B IIIKOJIE, 10MAa, BO BHEYUeOHBIX BU/IAX J1eITeIbHOCTH; YMEHHE
KOHCTPYKTHBHO pa3pemiaTb KOHQIUKTHI

XHUMHYECK

as CBA3b.
Honnaa n

KOBAJICHTH

asi

Honnas

XUMHYIECKasd
CBA3b.

KoBanenTHan
XHMHUYeCKAs
CBf3b U ee

KiIaccupuranm
s1: OJISIPHAs U
HenoJisipHast
KOBaJICHTHas

CBSI3H.
Ilepexon

Ypok

H3y4eHMs]
HOBOI'0

MaTepual
a

3HaKkoMATCH C Brigeasiror

Kiaccudukanuen KOJINYeCTBEHHbI

THIIOB XUMHY€ECKOM e

CBSI3HM U XapaKTepuCTUKH

XapaKTepuCTUKOI 00bEKTOB,

KaKI0ro U3 HUX 3aJaHHbIe
CJIOBAMHU.
Co3paror
CTPYKTYpY
B3aHMOCBS3ell
CMBICJIOBBIX
eIMHHI] TEKCTa

CaMocTosITENIb
HO
¢dopmyanpyror
MO3HABaTEJIbH
VIO LeJb U
CTPOAT

nelicTBUA B
COOTBETCTBHH

Cc Hel

YMerT (Wiu

pa3BUBAIOT
CIOCOOHOCTD) €

MOMOIILIO
BOIIPOCOB
n00LIBAThH

He0CTAIOILY 10
uHpopmanuo

J1. Kosutekuus BellecTs

¢ KOBAJICHTHBIM THIIOM
XHMHYECKOH CBA3M.

O06pa3ubl MUHEPAJIOB U
BeIEeCTB ¢ HOHHBIM
THIIOM CBfI3H: OKCH/A

KaJIbLHs, PA3JH4YHbIX
coJieil, TBepabIX

miej04eii, rajamTa,
KaJbIHUTA




OcHoBHOE

Ne Tema cojepiKanue, | Xapakrepucruka ([lo3HaBaTe/bHbIE Peryasimnsiet KommynnkaTuBa Oﬁopynonannevmm
0 U1l YPOKa e JAeMOHCTpAIUi U /lara
ypoka TEPMHUHBI H BH/I0B 1eATeJILHOCTH YVA vy bie YY]I 1260PATOPHBIX ONBITOB
MOHSITHSI
O/IHOT'0 BH/IA
CBSI3M B IPYIoii.
Pa3nbie BUABI
CBSI3H B OTHOM
BelllecTBe
5 Meraaamu [Merasamdecka Ypok XapakTepu3yT Brigeasiror CoOCTaBJISIOT Yuyarcs /1. Kosuiekuusi METal10B.
ecKasi M 1 u YCBOEHHSI  (CBOICTBA BELIECTBA M0 (06001 eHH b [JIaH 1 YIpaBJsAThH KoJutekus CrjiaBoB.
BOJIOPOIH |[BOIOPOIHAS HABBIKOB M [THITY CMBICJI 1 nociaeqoBares  |NOBeIeHHEM Bosronka iioga. Moaein
as XHMHYEeCKHe yMeHHi XHMHUYECKOIi CBSI3H  |(POPMATBHYIO BHOCTD napTHepa - MOJISIPHOTO 00beMa
XHMHYeCK |cBsi3H. Enqunast CTPYKTYPY neiicTBHIL. yo0e:xxkaaTh ero, ra3o00pa3HbIX BellecTB.
ue CBSI3U. |[IPHUPOIA 3aa4u. YMET |Camocrositens |[KOHTpoamposar |[loayuenue n
Exunas XHMHYECKHX 3aMEeHSITh HO b, pacno3HaBaHue ra3oB:
npupona  |cBsizeii. Posib TEPMHUHBI (OpMY.IMPYIOT |KOPPEKTHPOBATH |YIJIEKHCJIOrO rasa,
XHUMHYECK (BOJOPOIHOI onpeaeJeHHsIMH  |jo3HaBaTeJIbH |M OIEHHBATHL ero/BOAOPOAA, KHCJIOPO/a,
HUX CBfI3eil |CBSI3M B VIO LeJIb U nelcTBUA aMMH aKa, 3TUWJICHA,
¢opmupoBanu CTPOSAT aleTuJeHa
U CTPYKTYP NeiiCTBUSA B
Guonoammepos COOTBETCTBHH C
Hell
6 Bemecra |Kpucrammmuec [WPOYKTH Ocpappaior Boccranapausa |[Baocat Vyarcs 1. Moaenn
MOJIEKYJISl |KHe pelleTKH BHDIH XapaKTepHCTHKH 10T NPeIMETHYI0 |[KOPPEKTHBHI M |lIepPeBOIUTD KPHCTALTHYECKHX
PHOTO M |BEHIECTB ¢ YPOK BeIecTB CHTYAIHUIO, IONOJTHEHHS B [KOH(JIMKTHYI0  [pPelIeTOK PasIM4HbIX
HEMOJIEKY |pa3IMYHbIMH MOJIEKYJISIPHOTO U ONHCAHHYIO B Cmoco0 CBOMX  [CHTYallMIO B Tunos. [Ipumepnt
JISIDHOTO  [THNaMH HEMOJIEKYJISIPHOTO 3aj1a4ye, MyTeM  |IeiicTBHil B JIOTHYeCKU i BeLIECTB ¢ HOHHOIA,




OcHoBHOE

PerynsiTuBHBI Oo6opynoBanue /s
Tema coJep:KkaHue, Xapakrepucruka ([lo3HaBaTelbHBIE y KomMmyHHKATHBH Py .
Ne Tun ypoka e emoncrpauuii u  [Jlara
| pan
ypOKa TEPMMHBI U BH/IOB J1eATEeJIbHOCTH \ A0 vy bie YY ]I
A Ja0OpPaTOPHBIX ONBITOB
MOHATHS
CTPOEHMSA. (XMMHYECKOH CTPOEHMS. nepeopMyanpo [cay4dae MJ1aH U ATOMHOI1, MOJIEKYJISIPHOI
Tunst CBSI3H. XapakTepu3yroT BaHMS, PAcXOXkJAeHHs  [pa3peliaTh ee KaK i MeTATJIMYecKOoi
KpucTada |AMopdHoe CBOIICTBA BeleCTBA MO [yIIPOLEHHOT0 HTAJIOHA, 3asady depe3 KPUCTAINYeCKUMHA
HYECKUX  [COCTOSIHUE THITY nepeckasa peajJbHOro aHaJIu3 YCJIOBHUIA. |[pelleTKaMHu.
pelleTOK |BelecTBa KPHCTAJJINYeCKOi TeKcTa, ¢ neiictBusi M ero [Ymerwt caymarts [J1. 1. Onpenenenne
peleTKu BbIIeJIeHNeM MPOIYKTA U CJBIATH APYT (CBOACTB HEKOTOPBIX
TOJBKO apyra BellecTB HA OCHOBE THIIA
CyLIeCTBEHHOI KPHUCTATHYECKOM
JIsl peleHus peleTKu. 2.
3agaun O3HakomJienne ¢
uHopMannu KOJIJIEKIM el MOJIMMEepPOoB:
MJIACTMACC ¥ BOJIOKOH U
u3aeaunid us nux . O.
«Temnepartypa
NJIaBJIEHUS BEIECTB C
Pa3HBIMHU THHAMH
KPHCTAIHYECKUX
PeMETOK
(Obopyoosanue «Touka
pocmay)
7 .
Cocras Xumuueckuii  [Ypok 3HakomsATCH € Buocsat Ymeror Kosnnexunu BemecTs B
'YMeIoT BLIBOAUTH
BeIIeCTB. |[COCTAB W3yYeHUS] (MPUYUHAMH KOPPEKTHBBI U [IPEICTABISATH Pa3HBIX arperaTHbIxX
cJIeICTBHS U3
IIpnuuHbl |[BeliecTs. HOBOTO MHOT000pa3us NONOJIHEHUSI B [KOHKPETHOe COCTOSTHHSX.




OcHoBHOE

PerynsiTuBHBI Oo6opynoBanue 1Jis1
Tema coJep:KkaHue, Xapakrepucruka ([lo3HaBaTelbHBIE y KomMmyHHKATHBH Py .
Ne Tun ypoka e JEMOHCTPALUi 1 Jara
OKa TEPMMHBI U BH/IOB J1eATEeJIbHOCTH \ A0 bie YY ]I
yp YV
Ja0OpPaTOPHBIX ONBITOB
MOHSI TSI
MHOTI000p MaTe€puaT  gemecTB. 3HaKOMATCS (UMetonuxcsi B [COCTABICHHBIC  Iconepskanne u DJIeKTPOHHOE
I prunHbI .
asusi a ¢ BAXKHeH MU yca0BuM 32724l |[TUIAHBI c0001IATh €r0 B |[PUJIOKEHHE K YYeOHUKY
MHOI000pa3us .
BellleCTB (PYHKUHOHAIBHBIMH  |[TAHHBIX NUCHLMEHHON
BelIeCTB: .
rpynnamu cTHO#I hopme
roMOJIOr s, Py Y (bop
nu3omepus,
aI0TPONHUst
8 Mucrbre Uucrtbie KomoOunu |OcBauBaioT 3aKOH Brigensiior OnpenensiiloT /1. O6pa3ubl MHHEPAJIOB
BellleCTBA [BELIECTBA U posanublii [lepunoanueckoii 00BHEeKTHI U mocaenoBaren  |BCTYNAIOT B U TOPHBIX MOPO/I.
H CMECH.  |[CMeCH. YPOK CHCTEMBI, CIIOCOGbI  [IPOLIECCHI ¢ BHOCTB janaJor, OO0pa3subI OYNIIEHH O
CocraB Crioco6bl pasjaesieHusi CMeceil. (TOYKH 3peHust  [mpoMeskyrouyn Y 1aCTBYHOT B caxapo3bl u
cMeceid. pasaejeHust BbIunciisiioT [eJIOr0 ¥ YacTel. |bIX LeJIei ¢ KOJUIEKTUBHOM  \epa)MHHPOBAHHOTO
Paznenen  |cmeceid: MacCOBYIO 1 AHATH3HPYIOT  [y4eToM 00y KaeHIH KPHCTAUIHYECKOT0
ue cMeceil  |puibTpOBaHME 00beMHYIO /10,110 YCJOBHS U KOHEYHOT0 npod.ieM, y4aTesi caxapa, comepiKauiero
, OTCTaHBaHue, KOMIIOHEHTA B CMeCH [TPe0oBaHMs pe3yabTara BJIaleTh npumecu. JHCTHIIAIAS
BbINIAPUBaHHUE, 3a1auu. MOHOJIOTHECKO H [Bofbl KaK CIOCO0
xpomarorpadu BriouparTt u 04YMCTKH OT npumecei. JI.
A U p. 3HAKO0BO- III/IaJ]OFI/I'leCKOi/i 3. KecTkocTh BOAbI.
Pa3pyuienue CHMBOJIMUECKH e (bopmamu pedn B|YcTpaHeHHe JKECTKOCTH
KpUCTALINYEC cpeacTBa 1St COOTBETCTBMM € |Boxbl. 4.
KOW pelIeTKH. MOCTPOEHHsI rPaMMaTHYeCKH  |(O3HAKOMJIEHHE €
Nuddysus MOIeIH MU 1 MHHEPaJIbHBIMH BOAAMH
CHHTAKCHYECKH

MM HOpMaMU
POAHOIO A3BIKA U
SI3bIKA XUMHUHU




OcHoBHOE

ObopynoBanue aist
Tema coJiepIKaHue, Xapaxkrepuctuka BuoB [[[03HaBaTenbHbIE PerynaruBabie | KoMMyHHKaTHBH Py N
No Tun ypoka JIEMOHCTpaLui 1 ara
oKa TEPMHHBI U JESITETbHOCTH Yy YV sie VY ]|
yp
J1a00PaTOPHBIX OIBITOR
MTOHSITUS
9 Mcruunsre 'Ypok 3HaOT PU3NYECKYIO U |BBIpaxkaroT [[puHUMarOT urepecyroTcs JlaGopaTopHblii ONbIT:
PacTBOprMOCT "
PacTBOPBIL. U3YyYEHUS  [XMMUYECKYIO TCOPUU  [CMBICH [M03HABATEIbH YIO[UY)KUM MHEHUEM U | «H3yueHue
b.
Crioco0bt " b HOBOT'O PacTBOPOB. BEIUKCIIAIOT [CHTYaIUK [1€J1b, COXPAHSIOT [BBICKA3bIBAIOT CBOE. | SABHCHMOCTH
naccugukal TBOPUMOCTH
BBIPAKEHH MaTepuajg  [MacCOBYIO JIOJIO [Pa3IMYHBIMA ee mpu Yuarcs pacTeopuMoc
Vs BELIECTB 110 BellecTBa OT
st a BEIIECTBA B PACTBOPE  [CPEACTBAMU BBITTOJIHEHUN MEepeBOTUTh
[PacTBOPUMOCT TeMIIePaTypbD»,
KOHLICHTD (puCyHKH, yaeOHBIX KOH(IMKTHYIO
u. VicTuHHBIC . N «Onpenesenne
HUMBOJIBL HCTBUI UTYaIHIO B
anun DacTBOpHI CHMBOJIEL, pLeHC ’ CHTYaLHIo Tem10Boro 3g¢exra
[pacTBOpPOB c 5 CXEMBI, 3HaKH).  [pETryJIUPYIOT JTOTUYECKUH TIIaH U o6pazoBanus
TOCOOBI
S LIDASKCHIS Brigensior BECH TPOLIECC  [pa3pelIaTh €€ KaK KPHUCTAJJIOTUAPATOB U3
P KOJIMYECTBEHHBI X 3a7a4dy 4yepes 0e3BOAHBIX COJICH»
KOHIICHTPAIIH .
Hetpa € BBIOJHEHHSA U |[aHanu3 yciosuit  [(Obopyodoeanue
aCTBOPOB.
P P XapaKTEPUCTHKU  [4ETKO «Touka pocmay)
MaccoBas
00BEKTOB, BEITOIHSAIOT
ons
a 3a/1laHHbIE TpeGOBaHUS
ACTBOPEHHOT O .
P P CJIOBAMHU [103HABATEIbH OH
BEILIECTBA.
3a1aun
MonsipHast
KOHLIGHTpaLys
BEILIECTBA B
pacTBope.
[" unpatel u
KPHCTAJUIOTH
patsl
JucniepcH  |Onpenenenne  |Ypok 3HaAKOMSATCS C Cosnaror [IpenBocxumia  |(OOMEHUBAIOTCA J1. OOpa3Lbl pasInIHbIX
o e 131 M3y4eHUS!  [ompenesieHHeM U CTPYKTYpPY IOT BpEMEHHBIE [3HAHUSMH MEXKJILy |TUCTIEPCHBIX CHCTEM:
CHCTEMBL.  [KJIaccu(UKamu |[HOBOTO knaccupukanmeit B3aMOCBSI3EH XapaKTEpUCTH  [4JIEHAMHU OMYJIbCUH, CYCIIEH3UH,




OcHoBHOE
T O6opynoBaHue st
cma COJIEpIKaHUE, Xapaxrepucruka Bujios [[lo3HaBaTenpHbe | PerymsituBHble | KoMMyHHUKATHBH .
Ne Tun ypoka JEMOHCTpaLuii 1 [Mara
ypoka TEPMUHBI U NIEATENBHOCTH YV YV vie YY1
J1a00PaTOPHBIX OIBITOR
MTOHSITUS

Kommonn  blg JHCTIEPCHBIX MAaTEPUAl  \mpcriepCHBIX CUCTEM,  [CMBICJIOBBIX KU Py IS 23P030JTH, TENTU 1 30JIH.

(30mu YopcreM a MOHSTHSIMU UCHUHHbIEV |STAHAL TEKCTA.  |TIOCTHKCHHSI TPUHSTHS [Tonyuenue

rein) NeTHHHEBIE 0 KoJ10uOHbLe PACTBOPLI. [BhIIEmsIoT pe3ynabTaTta HPPEKTUBHBIX KOJUTOMTHOT'O PacTBOPA U3
KOITONTHBIE 3HAKOMSITCS C 0000IIIeHHBIH (xora Oymer COBMECTHBIX xyopua xemnesa (II1).
DacTBOpHI bddexrom Tungans CMBICT 1 pe3yibTar?) pemennii. YMeror [Koarymsinus nosy4eHHOro
3HaueHne (hopManbHyIO CIIyIIaTh U pactBopa. Dddext
KOIUTOMHBIX CTPYKTYpY 3aJlaun CIIBIIATH JPYT TwHaIsL
CHCTEM B npyra JI. 5. O3HakoMieHune ¢
— T CTIEPCHBIMU
R cHCTeMaMH
Creruaeck
e CBOMCTBA
KOJLIIOM THBIX
cHCTeM

DJIeKTPOIUTHYECKAS] AMCCOLM AL 6 u

UTuunocmHuble pe3ynibmamsl 0C60eHUs membl. OPUEHTAII B 0COOEHHOCTSIX COITMATBHBIX OTHOIIEHWH W B3aUMOEHCTBU; 3HAHHE PABUII IIOBEIECHUS B UpE3BBIUANHBIX

CUTYyaLlUsX; TPAKIAHCKUI ATPUOTU3M; IIEPEKUBAaHUE CThIAA U BUHBI IPY HAPYILIEHUH MOPAJIbHBIX HOPM; IPHU3HAHUE LIEHHOCTH 30POBbs, CBOETO U APYTUX JIIOACH;

YMEHHUE BECTH AUAJIOr HA OCHOBE PAaBHOIIPABHBIX OTHOIICHUH U B3aMHOI'0 YBAKEHHS; YMEHUE KOHCTPYKTHBHO pa3peliaTh KOH(IMKTHI

1
1

DneKTpon

HTHYCCKAS
Irccorua
LIS
Peakun

ONIEKTPOIUTHI

)38
HE3JIEKTPOJIUT
bl

ONEKTPOIUTUY

Ypok

M3y4YCHUS
HOBOT'O
MaTepua
a

SHAKOMSTCS C
OHATHSIMH
2J1IeKmpoJiumovbli
HeJJleKmpoJiumal,
[pruMepaMu

(OCO3HaHHO H
[IPON3BOJILHO
CTpOSIT peueBbIC
BBICKA3bIBAHUS B
YCTHOU U

COCTaBJISIOT
[UI1aH 1
[10CJIEA0BATEN
bHOCTh
MENCTBUH.

Berynaror B
JTHAJIOT, YYACTBYIOT
B KOJUIEKTUBHOM
00CYXICHUH

J1. Kommekiyst menodeit u
CBEXKETOTYIEHHBIX
HEpaCTBOPUMBIX
TUIPOKCUIIOB Pa3IMIHBIX
METaJIJIOB.




OcHoBHOE

Oo6opyaoBaHue 1

Tema cofepiKanue, Xapakrepucruka ([lo3HaBatenbHble | PerynsituBHble | KoMMyHHKAaTHBH .
Ne Tun ypoxa AeMOHCTpaUMii 1 /TaTa
ypoxa TEPMHUHBI U BH/I0B AeSATEJIbLHOCTH Yya Yya pie YY/I
J1a0OpPaTOPHBIX ONBITOB
MOHSATHUS
HOHHOTO CHJIBHBIX U CJIA0BIX MUCHLMEHHOM CanvaroT cBOii  [mpoJiem, yuarcs |[Peakuus HedTpaaM3anuu.
o0MeHa ecKasi )
3JIEKTPOJIUTOB. 3HAIOT o|hopMme. croco0 JielicTBus [BJIa/IeTh [lomyuenne
HCCOIUAIIHSA. o
a nHan POJIH BOJIbI B BoIIeJasi 0T U C TAIIOHOM MoHOJIOTHYecKo i [HEPACTBOPUMOro
Teopus OCHOBAHUSA W PACTBOPEHHE
p XMMHUYECKUX peakusx. (popMyIMpyIoT u p p
JIEKTPOTUTHY . ero B kucijore. [losyyenue
3HAIOT CYLIHOCTH npoodsemy. THAJTOTrHYEeCKOH
ecKo aMMHMAKa U ero
MeXaHN3Ma CTposit popmamu peun B .
McconUAHH B3aHMO/IelicTBHE C
MUCcCONMANNA. 3HAIOT IOTHYeCKHe COOTBETCTBHM € |y 105080710p0I0M (<IBIM
TI ).
(T3 OCHOBHBIE TOJIOKEHUS |IeIH rPAaMMATHYECKH  |Ge3 orHs»).
MexaHn3M ” .
T3] Paccy:KaeHumn MU U JlabGopaTopHBbIii ONIBIT:
HCCOIHATINH
CHHTAKCHYECKH  [«3aBHCHMOCTH
B TB
emec ¢ MH HOpMaMH IJEKTPOIIPOBOAHOCTH
a3JIMYHBIM
P poaHoro sizbika u [PACTBOPA OT
THIIOM CBSI3H.
I3BIKA XHMHH PaCTBOPUTEJIS,
CujibHble U «CHiIbHBIE U cJ1a0bIe
cjaaodblie DJIEKTPOJIUTHDY
JIEKTPOJIUTHI. (Obopyoosanue «Touka
OcHOBHbBIE pocma»)
MOJI0KEeHUSI
TI/I.
KauyecTBeHHBIE

peakium Ha
HEKOTOpbIe
HOHBI.
MeToanl
onpeeJeHUust
KHCJIOTHOCTH
cpeabl.




OcHoBHOE

PerynsiTuBHBI Oo0opynoBanue nist
Tema coJep:KkaHue, Xapakrepuctuka ([losHaBaTenbHbIe | y KomMmyHHKATHBH Py .
Ne Tun ypoka JEMOHCTPALUi 1 Jara
ypOKa TEPMMHBI U BH/IOB J1eATEeJIbHOCTH \ A0 vy bie YY ]I
A Ja0OpPaTOPHBIX ONBITOB
MOHSATHS
Peakuun
rUApaTauuu
I" uaposus Ypox 3HAKOMATCS ¢ THIAMH |BRIIBUTaOT U BHocsar AIEKBaTHO
IlonsiTue . JI. PaziinuHble caydan
HEOpraHu ucciie0Ba [THAPOJIM3a cojieli 1 (000CHOBBIBAIOT  |[KOPPEKTHBBI M [HCIOJb3YIOT .
cuoponus. TUAPOJIU3A COJIei u
YeCKUX H HUA U OpraHu4ecKux rUnoTessl, OTIOJTHEHUSI B |peveBble
I" uapoaus . neMOHCTpAIUsl CpPeabl
opranmyec peduIeKcH ¥ (coeTnH eHMi npeaIaralT crmoco0 cBOMX  [cpencTBa s
OpraHu4ecKux . . PACTBOPOB € MOMOIIBIO
KHX CIoCco0bI X neiictBuii B MUCKYCCUH U
BelllecTB. HHINKATOPOB HA
coeTMHEH NpoBEPKH. caydae apryMeHTaluu
., buoJsiornyecka . npuMepe KApoOOHATOB
17 Boigensiior u PaCXO:KIeHusl  |CBOei MO3NIUM.
s1 poJib [eJT0YHBIX METAJLIIOB,
¢dopmyaupyoT  PrajioHa, IL1anupyror
TUAPOJIN3a B XJIOPH/Ia aMMOHHUS,
npodJemy. peajibHOI0 0011 e CTIOCOOBI
OpraHusme . aneraTa aMMOHHS.
Onpenesior neiicTBMsA U ero [padoThl
yesioBeKa. Ilos1y4yenne aneTusieHa
OCHOBHYIO MPOAYKTA
Peakuuun rUAPOJIN30M KapOuaa
BTOPOCTENICHHY
TUAPOJIN3a B KaJIbLUS.
10 uHopmMan o
NPOMBIIICHHO JI. 11. Paznu4nble ciryyan
cru. I uapoans rUApoJIM3a coJieid. 12.
KapOu10B, I'uapo/iu3 XJ10puaoB 1
CHJIMIU/IOB, aLeTaToB LeJOYHbIX
dochunos MeTaJUI0B
Cpena I napouus IIpoxyxTH c CamocTosTeasn o [CTHYIAI0T cBoil  (Onpenensiior JI. 10. UcnibiTanue
. o OCTABJISIIOT
BOHBIX COJIeii. BHBII C031a10T c11ocod neJH M YHKIHH |PACTBOPOB KHCJIOT,
0K YPaBHEHUs THAPOIN3a elicTBHS ¢ Y4ACTHHKOB 0CHOBAHMIi U coJleii
pacrBopos |[PasTH4HbIe yp i (1 ) aJrOPUTMBbI >
coJieil (1 ctyneHnn
nyTH ’ eSITeILHOCTH ITAJOHOM cIoco0bI MHINKATOPAMH.
onpeaesIIOT XapaKTe
Bo1opoiH |y rekanus P patcrep Npu peleHun DJIeKTPOHHOE
i cpeabl

TUAPOJIN3a

npoodsemM




OcHoBHOE

O6opyaoBaHue st
Tema coiepIKaHue, Xapakrepucruka pujioB [[[03HaBaTeNbHbIE PerynaruBabie | KoMMyHHKaTHBH Py N
No Tun ypoka JIEMOHCTpAaIUi 1 [Jata
ypoka TEPMUHBI U NIEATENBHOCTH YV YV vie YY1
J1a00PaTOPHBIX OIBITOR
IIOHATUS

[IOKa3aTCI  |comeii B TBOPYECKOI'0 U B3AUMOJICHCTBH  \pyioxeHue K y4eOHUKY
b 3aBHCHMOCTH OT TIOMICKOBOI'O A

X COCTaBa. xapakrepa

Jluccoumarys

BOJIBI.

Bonopoansiii

[1oKa3aTesb

1 |Okucure o KoMOuHM  [3HAKOMSITCS C Cocrasmsttot remnoe [[Ipenpocxuma  ([IposBisror JlaGopaTopHbIit
KHUCIINTCIIBHO - .
JIBHO- POBaHHBINA  |[[IOHATHIMHA 13 4aCTEN, FOT PE3YJIbTaT U [TOTOBHOCTH OIIBIT:
BOCCTaHOB YPOK oKuciIumeny, CaMOCTOSITENIEHO  [ypPOBEHb aJIEKBATHO «3aBucuMocTh
uTelbHple  (BOCCTAHOBUTEI soCcmanosumen, TOCTpauBasi, ycBOeHUs (KaKoi [pearnpoBaTh Ha SJICKTPOTPOBOHOCT 1
acTBOpa OT

[peaKImu bHbIC PCAKIINH oKucneuue, BOCIIOJIHSIS Oyner HY)K]IBI APYTUX, p p

(OBP) 0 pacTBOpUTENS,

- HEJIOCTAONINE €3yJbTaT’ OKa3bIBaTh
OKHCICHIE 6OCCMANOBIEHUE. A Pe3y ) «CuinpHble U cradble
KUCJICHUC 1 KOMITIOHEHTBI. [MOMOLIb U
3nHatot orruunst OBP ot 1 > TEKTPOIHTED
BOCCTaHOBJICH €. [peaKIuii HOHHOTO Onpenemnsor SMOIMOHATBHY

OKuCIUTENH U
BOCCTAHOBUTEN
.
CocraBieHue
YpaBHEHUI
OBP MeromoMm
2JIEKTPOHHOTO
OanaHca.
ONEeKTpon3

oOMeHa.

CoCTaBIISAIOT YpaBHEHUS
OBP meronom
PIEKTPOHHOTO Oaranca

OCHOBHYIO 1
BTOPOCTEIICHHY
10 WHPOPMAIIHIO

10 IIOAZIEPIKKY
apTHEpaM.
HuTepecyrores
Ty>KUM
MHEHUEM U
BBICKA3bIBAIOT
CcBOE

(Obopyoosanue « Touka
pocmay)




OcHoBHOE

N Tema conepKanue, | ypoKa Xapakrepuctuka Bujos [[lo3HaBatenbupie | PerynsaruBabie | KoMMyHUKAaTUBH Of;fgggf;:ﬁ;;gﬂ Jlata
ypoKa TEPMUHBI U eI TENILHOCTHA YV YV bie YV ]|
HOHSITHS 1a00paTOpHBIX OMBITOB
PacTBOPOB H
[pacIliaBoB
O600611eH ne|Ctpoenue 'Ypok YwMmeroT BeIOUpaTh |CTaBAT yueOHyI0 [BCTymaror B DIIEKTPOHHOE MPUIIOKEHUE
)51 BEIIECTRA, KOMILJICKC CMBICIIOBBIC 3aJlauy Ha OCHOBE |[TUAJIOT, YYaCTBYIOT [K YI4ECOHUKY
CHUCTEMATH |[XAUMUYECKasi HOTO 3HAIOT IOHSATHS €IIMHULBI TEKCTA U [COOTHECEHUS B KOJUIEKTUBHOM
3arust CBSI3b, npumenen (6€WECMeEO, yYCTAaHABIMBATH  [TOTO, YTO YK€  |00CYKICHUH
Marepuan  [KpUCTAUIMYeC Ul UMUYECKUI DTEMEHM, |grhomeHns M3BECTHO U npo0iieM, ydaTcs
a 10 TeMe: |KWe pEeleTKH,  [3HaHWH, amom, Monekyia, MEXTY HUMH. YCBOEHO, U TOTO, [BJIAJIETh
«OO0mmasn [TOJINMEPHI, YMEHUH, DJEKmMmpoompuyamell  \Bpiensitor aTO €ere MOHOJIOTHYECKO I
XM HCTUHHBIE U HABLIKOB bHOCMb, 0000IIEHHBIN HEN3BECTHO J4
KOJUTOHTHBIC BA/IEHMHOCMb, CMBIC]T H TIATTOTHYECKOM
PacTBOPBHIL. CMeneHb OKUCIEHUA,  \hopMalbHYIO dbopmamMu peud B
Turs eewecmea CTPYKTYpPY COOTBETCTBHU C
XUMUYECKAX MONEKYIAPHOSO U 3a71a4u TPaMMaTHICCKA MU
DeaKIIHiA. HEMONEKYIAPHO2O T
CxopocThb CMPOeHUs, CHHTaKCHYECKU MU
XUMHYECKUX Kraccugurayus HOPMaMH POAHOTO
peaKiuii. WUMUYECKUX pearyull, SI3BIKA W SI3BIKA
[ unponus TO/. O6bACHSAIOT XUMUH

3aBUCHMOCTDH CBOMCTB
BCILIECTB OT UX COCTaBa
1 CTPOEHUS, IPUPOLY
XUMUYECKOUN CBS3U




OcHoBHOE
Tema O6opyaoBaHue st
COAEpxKaHUE, Xapakrepucrrka Buos [ [03HaBaTeIbHbIC PerynstuBHbie | KoMMyHHKAaTHBH N
No Tun ypoka eMOHCTpaluil U JlaTa
Pt pan
ypoKa TEPMUHBI U eI TENILHOCTHA YV YV bie YV ]|
J1a00PaTOPHBIX OIBITOR
MTOHSITUS
1 Kontpons  [KoHTponbHast Ypok I YV cranaBnuBaioT |OCO3HAIOT YMerT
OBOJISIT
Hast paboraNelmo  |[KOHTpOIIS, I?b [PUINHHO- KayecTBO U [pECTaBIATh
peduiexcuio
pabora No  |reme: OLICHKH H CIICICTBCHHBIC YPOBEHb KOHKpPETHOE
COOCTBEHHBIX
1 mo Teme: |«TeopeTHyueck ue [KOPpeKIU U . cBsizu. CTposiT YCBOCHHUSL. coJiepyKaHue 1
. . TOCTHXKEHUH B
«Teopern  |0OCHOBHI OOIIEH  [3HAHWI nmoruueckue 1enu  |[OIeHuBaoT COO0IIATH €T0 B
MO3HAHUH CTPOCHUS . . .
YecKUe XUMHH [paccyxIeHu i TOCTUTHYTBIN MUCHMEHHON 1
aTOMa, CTPOCHHS .
OCHOBBI pe3ynbTaT ycTHOU (opme
N BEIIIECTBA.
obmmeit
AHaT3UPYIOT
XAMHI
[pe3yIbTaThI
KOHTPOJIbHOMN
paboTHI 1
BBICTPAUBAIOT IIyTH
TOCTHKEHUS
PKeJIaeMoro YpOBHS
YCIIEILTHOCTH
XuMnueckue peakunu. BeecrBa 154

MHTCPpECaMU U BO3MOXXHOCTAMU

JIuunocmHbie pes3yibmantbl OC60EHUSL MeMbl. 3HAHUE O CBOEH ATHHYECKOU IIPUHAIJIC)KHOCTHU, IIOHMMAaHUE KOHBCHIIMOHAJIIBHOI'O XapaKTe€pa Mopaik; OCHOBBI

IIKOJIbHOM CaMOYIIPpaBJICHHUH B IPE€AETIaX BO3PACTHBIX KOMITETEHITUH (I[G)KprTBO B IIKOJIE U KJIACCC, yHaCTUE B AC€TCKUX U MOJIOACKHBIX O6H.[€CTBGHHLIX

CONUAJIBHO-KPHUTUYIECKOT'O MBIIIIJICHH ,I[O6p0)¥(6HaTeJ'IBH06 OTHOLICHUE K OKPYXXAaIOIIUM; OIITUMU3M B BOCHIPUATUU MUPaA, TOTOBHOCTb U CITOCOOHOCTH K Y4acCTHIO B

OpraHU3alMsX, IKOJbHBIX U BHEIIKOJIBHBIX MEPONPHUSITHUAX MPOCOLHUAIBHOIO XapakTepa); CQOPMUPOBAHHOCTh IIO3HABATEIBHBIX HHTEPECOB, MHTEIJICKTYaIbHBIX U
TBOPYECKUX CIIOCOOHOCTEN ydaIuXcs; CAMOCTOSTEIbHOCTD B IPUOOPETEHNH HOBBIX 3HAHUN U IPAKTUUECKUX YMEHHUI; (OPMUPOBAHKE IEHHOCTHBIX OTHOLIECHUHN JpYyT
K JpYTy, YUUTENI0, aBTOPaM OTKPBITHH U M300pETEHUH XUMUH, PEe3yJbTaTaM 00y4eHHs; TOTOBHOCTH K BBIOOPY *KM3HEHHOT'O ITyTH B COOTBETCTBHUHU C COOCTBEHHBIMHU




OcHoBHOE

PerynsiTuBHBI Oo6opynoBanue /s
Tema cojep;kanue, Xapakrepucruka [[lo3HaBare/bHbIE y KommynnkaTuBa Py M
Ne Tepmunp u |11 YPOKa ¢ JIeMOHCTpALMii 1 JlaTa
YpoKa P BH/IOB JeATEJILHOCTH Yy vy ble YY ]I
OHSITHS A J1a00paTOPHBIX ONBITOB
1 [Knacenpu |Knaccmpuxan [Ypok 3HAIOT, KaKue YMmeror I[IpuHUMAaKOT C nocratounoii  |[JI. IK30TepPMUYHOCTH
7 |kaums usi YCBOEHHSI |IpoLecChI 3aMEHATH MO3HABATEJbH [IIOJIHOTOM M peaKkuun cepHoii
XUMHYECK |[XUMHYECKUX HABbIKOB  |HA3bIBAKOTCS TEPMMHBI VIO Leb, TOYHOCTHIO KHCJIOTHI €
HX peakuuii: o M yMEHHHl (XHMHYeCKHMH onpeeJeHHSIMH  |COXPAHSIIOT €€  [BBIPAXKAIOT CBOM [THIPOKCHIOM HATPHS.
peakumii B [4uCJay U peakuusMu, B YeM . Beigeasiior npu MBICJIN B JHI0TePMUYHOCTH
opraHuvec |COCTaBy HX CYTh. dopmanbHyI0 BBINOJJHEHUM  [COOTBETCTBUM C  |PeaKI[UM JUMOHHOI
Koii 1 pearupyomux Y cTaHaB/IMBaIOT CTPYKTYpY Y4eOHbIX 3aJavyaMu U KHCJIOTBI ¢
HEOpPraHu |BellecTB; MO NMPUHAATEKHOCTH 3agaum. neiicTBUIA, YCIOBUSIMH ruApoKapooHaTOM
YecKou H3MeHEeHUI0 KOHKPETHBIX AHATM3UPYIOT peryJMpyoT KOMMYHUKALUM. [HATPHS.
XUMMU. cTeneHeil peakuui K YCJIOBHS U Bech npouecc |Y cranaBauBawT [B3aumoneiicreue
TennoBol |oxkucaeHus Pa3IUYHBLIM THIIAM  (TPe0OBaHMSA 174 padoune AJIIOMHHMA C Cepoil.
ddpdext 3JIEMEHTOB, M0 pa3InYHbIM 3agaun BBINIOJITHEHUS U |OTHOLLICHM S, Pazno:xenue
XHMH4YECK |00pa3yronux MPU3HAKAM YeTKO yuarcs MepMaHraHaTa KaJusl.
oii BelllecTBA; MO Kyaccuuxanumn BbINOJHAIOT ¢ dexTHBHO B3aumoneiictBue
peakuMu  [TeIIOBOMY TpedoBaHUS COTPYIHUYATH U |[HATPUS U KATbLMS C
¢ dexry; mo NMO3HABATEJbH |CIIOCOOCTBOBATH |BOJON.
(dazoBomy 0il 3aga4n npoaykTuBHOii  (B3ammopneiicTBue HMHKA
COCTaBY KOOIlepaliu C COJISTHOM KHCJIOTOM.
pearupyrouux B3anmopeiicrBue

BEIECTB; 10

Y4acTHIO
KaTajau3aTopa;

mo

HaNpaBJeHUIO.
Kuaaccuguxan

us 1mo

sKesie3a ¢ pacTBOPOM

cyabpara memu (11).
OnbIThbI,

WLTIOCTPUPYIOIIHe

npasuJio beproJuie -
oOpa3oBaHue ocaaka,




OcHoBHOE

PerynsiTuBHBI Oo6opynoBanue 1Jis1
Tema coJep:KkaHue, Xapakrepucruka ([lo3HaBaTelbHBIE y KomMmyHHKATHBH Py .
Ne Tun ypoka e JEMOHCTPALUi 1 Jara
ypOKa TEPMMHBI U BH/IOB J1eATEeJIbHOCTH \ A0 vy ble YY /]I
A Ja0OpPaTOPHBIX ONBITOB
MOHSATHS
MEXaHU3MY ra3a MJu cJaaboro
(panuKaJbHbIE HJIEKTPOJIUTA
U MOHHBIE); O
BU/1Y JHEpPruu,
WHUITMHMPY IO
eil peaKkuuIo
(¢poToxumMuyec
KHe,
PaauAlMOHHBI
€,
3J1eKTPOXMMHUY
ecKue 1
TepMOXHMHUYEC
KHUe)
1 |Ckopoctb |CxopocTh Ypok 3HakomATCH € Boccranapiusa |CocTaBJIsIIOT [lonumaroT /1. 3aBucUMOCTH
g [XMMHYECK |[FOMOTCHHBIXM |H3YYeHHsS [MOHSTHEM cKopocmb  [I0T HPEIMETHYIO [IaH U BO3MOKHOCTD CKOPOCTH peaKl Uy OT
o reTeporeHHbIX |[HOBOIO Xumuueckoi CUTYalHIO, ocJjie10BaTesl  [PasJIuYHbIX [PUPOIbI BellleCTB HA
peakuuy  (peakiuii. MaTepuan |peakyuu. 3HAIOT ONHUCAHHYIO B bHOCTb TOYeK 3peHHusl, npumepe
JHeprust a daxTopsl, 3ajaue, MyTeM neicTBUil. He B3auMoO/1eii CTBUS
aKTHBAaLMH. BJIUSIIOILME HA nepegopmyupo |CamocTosiTesb |[COBHNAJAIIIUX C  [PACTBOPOB PA3JIMYHBIX
Biausinne CKOpPOCTb peaKkuuidl.  |[BaHMA, HO COOCTBEHHOil. KHUCJIOT OAMHAKOBOM
PA3IMYHBIX 3HakomATCS € YIPOIIIEHHOT 0 (popmyupyroT |/IeMOHCTPUPYIO |KOHLIEHTPALUHM €
(akTopoB Ha MOHSITHEM O nepeckasa M03HABATEJIbH [T CIIOCOOHOCTb K [0IMHAKOBBIMHU
CKOpPOCTh KaTajau3aTope u TeKcTa, ¢ VIO eJib ¥ IMIIATHH, rpaHy/JaMM HUHKA U
XMMHYecKOoii MeXaHU3Me ero Bbl/leJIeHUEM CTPOSIT cTpemMJeHHe B3auMoieiicTBre




OcHoBHOE

Ne Tema cofiepIKaHe, |n Xapaxkrepuctuka BuoB [[[03HaBaTEIbHBIC PerynaruBabie | KoMMyHHKaTHBH O6OPYIIOBaHI’ICUIlM
0 UIT ypoKa JIEMOHCTpALUi 1 JlaTa
ypoka TEPMUHBI U NIEATENBHOCTH YV YV vie YY1
OHSTIS 1a00paTOpHBIX OMBITOB

peakumm: MelCcTBUA. 3HAKOMSITCS [TOJIBKO IECTBUS B YCTaHaBJIMBATh
NPHPOBI H c pepmeHTamMu- CYIIIECTBEHHOMN COOTBETCTBHUHU C  [TOBEPUTEIIbHBIC
KOHIICHTPAIIHN OHMOKaTamM3aToOpaMu  |IJIsl peleHust Hel OTHOIICHHS
pearupyronmx safadu BISANMOIOHUMAH |, 131 aKOBBIX KyCOUKOB
BEILCCTB, uH(bopMaIH. 1 MAaTHUSL, IIMHKA 1 JKeNe3a ¢
TI0mIa, 1 BbizetoT CONSHOM KMCIIOTOM.
COITPUKOCHOBE (hopmanbyro B3anmoselictBue pacTBopa
HUA CTPYKTYPY CEPHOI KHCIIOTHI C
pearnpyroImx safam pacTtBopamu THOCYIIb(haTa
BELLECTB, HaTpUs Pa3IMYHON
TEeMIIepaTyphbl, KOHIICHTPAIHH.
KaTaJIN3aTOPOB B3aumoeiicTBre
. I" oMoreHHsIit [PacTBOPOB CEPHOM
138 KHCJIOTHI X THOCYIb(aTa
reTepOreHHbBII HATPUS TIPHA PA3TAIHBIX
KaTajus3. TeMiiepaTypax. Mozaens
CpaBHeHmne KHTISIIETO CIIO0S
(bepMeHTOB ¢ (Obopyoosanue « Touxa
HEOpTraHI4IeCcK pocmay)
MU
KaTaan3aTopa
MU

1 |O6patumo |OOpatumbeien  [[Ipomyktu  [3HAKOMSTCS C Beiaenstor Cryaror OnuceBarOT /1. O6paTrMmsbIe

9 |cT HEOOpaTHUMbBIE  [BHBIN KIaccuruKauen 00BEKTHI U criocod u coJiepikaHue [peaKIy Ha IpuMepe

XUMAYECK  [XUMHYECKHE YPOK XUMHAYECKAX MPOIIECCHI C pe3ynbTaT COBEpPIIIAEMbIX MOJTydSHHSI POIaHI 1A




OcHoBHOE

ObopynoBanue ais
Tema coiepIKaHue, Xapakrepucruka pujioB [[[03HaBaTeNbHbIE PerynaruBabie | KoMMyHHKaTHBH Py N
No Tun ypoka JIEMOHCTpaLUi 1 [Jata
ypoka TEPMUHBI U NIEATENBHOCTH YV YV vie YY1
J1a00PaTOPHBIX OIBITOR
IIOHATUA
)50. peaKuu. peaxuui TOYKU 3pEHUS CBOUX JEHCTBUH C kenesa (III) u
peakuuil. | Xumu4eckoe (oOpaTuMBbIe U LIEJIOT0 U TEWCTBUM C LIEJIBIO HaO0JIIO/ICHUS 32
XHMUYECK |paBHOBECHE. HEeoOpaTHMBbIE), JacTeu. 3aJaHHBIM OPHUEHTUPOBKHU CMEILIEHUEM
o€ Y cnoBus [TOHSTHEM AHAIM3UPYIOT ATAJIOHOM, [TpEIMETHO- [paBHOBECUS 110
pPaBHOBECH |CMELIECHUS Xumuveckoe YCIIOBHS U OOHApPY)KUBAIO  [[IPAKTUYECKOM MHTEHCUBHOCTH
eu XUMHAYECKOTO pasnogecue u TpeGOBaHUS T OTKJIOHEHUS  |[MJTM MHOU OKpacKH MPOyKTa
CIOCOOBI  [paBHOBECHSI. YCIIOBHSIMH €TO 3a1a4n. Y OTIIUYHS OT  |IESITETHHOCTH. peaxIuu npu
ero [ IpuHLIMIT CMEILEHUS Bri6uparor STaloOHa YMEIT caylaTh  |[U3MEHEHUH
cmeitenus  Jle Hlarense. 3HAKOBO- Y CJIBIIIATH IPYr  [KOHLIEHTPALUU
3aKoH CHMBOJIMYECKHE npyra [peareHToB U
NIEHCTBYIOIINX cpeicTBa ISt MpoayKTOB. Binsinue
Macc s [MOCTPOCHUS TEeMIIepaTypsl U
aBHOBECHBIX MOJIETTH TaBJICHUA Ha
CHCTEM. TUMEPU3ALNAI0 OKCUIA
KoHcranTa azora (IV)
[PaBHOBECHSI (Obopyoosanue
« Touxa pocmay)
nhu THIE U K HaKOMSITCS MOCTOSITETTHH HOCSIT MEIOT . BzanmoneiictBu
2 |Kmacc [Ipocteie Ypo 3HAKOMSITCS C CamocTosre. Bnoc 'YMero BszaumopelictBue
0 [kamus CIIO’KHBIC MCCIIeoBa  [BAYKHEUIITIIMU 0 CO3/1af0T KOPPEKTHUBBI U [IPENICTABIIAT HATPUS U CYPBMEI C
HOMEHKJIA  (BEIeCTBa. HUS U KJIaccaMu AT OPUTMBI TOTIONTHEHUSI B [KOHKPETHOE xyopom. I" operne
Typa Oxcumpl, ux peduiekcn  [HEOpraHUYIECKUX eI TeIIEHOCTH crioco0 CBOMX  [coziepKaHue U MarHHsI ¥ ATFOMAHUS B
HeopraHu [Knaccudukany | COSTMHEHUH. [IpY peIIeHu N nercTBH B COO0IIaTh ETOB  [KHCIOPOJIE.
YECKUX sT; TUAPOKCHIBI Onpenensrot mpooIeM ciTydae MCEMEHHON U BianmopelicTBue Mmenn
coenvHeH  |(OCHOBaHWUS, [IPUHAIEKHOCTh TBOPYECKOT'O U PacXOXKIeHUs YCTHOM opMme. C
nit KHCIIOPOJICO/IC BEIECTB K [MOUCKOBOTO HTaJIOHa, [lornMmaroT KOHIICHTPUPOBAHHBIMA




OcHoBHOE

Ne Tema cojepiKanue, | Xapakrepucruka ([lo3HaBaTe/bHbIE Peryasimnsiet KommynnkaTuBa Oﬁopynonannevmm
0 U1l YPOKa e JAeMOHCTpAIUi U /lara
ypoka TEPMHUHBI H BH/I0B 1eATeJILHOCTH YVA vy bie YY]I 1260PATOPHBIX OTIITOB
TOHSATHUS
pakanue Pa3jJMYHBIM KJaccaM  [XapakTepa. peaibHOT 0 BO3MOKHOCTh
KHCJIOTHI, HEeOPraHuvecKux Boineasiior u NefiCTBUA U €r0  [Pa3IMYHBIX TOUYEK cepHOii 1 230THOI
am@orepHbIe COeIUHEHUH ¢opmysmmpyrloT  mpoaykrTa 3peHUsI, He KHCTIOTAMIL
THAPOKCHIBI). npodJieMy COBMAIAIOMMNX € | BaayvioneficTBHE HATPHS
Kucaorsl, nx cOOCTBEHH O i CypbMBlI ¢ cepoii. T
KiaccupuKanyu OpeHuHe cepbl, yIiisi i
#1; OCHOBaHM3l, ¢docdopa B kucaopoae.
HX B3anMmopeiicTBue
KJIaccupuKanmu XJIOPHOIi BOIBI ¢
i15 CoJu, uX pacTBoOpoM GpomMuIa H
Kiaccupuranyu iomuaa Kanus (HaTpus).
#1. Ionstue o J1. 16. O3naxomienue ¢
KOMILTEKCHBIX KOJLIEKIHEl MeTALJIOB.
coJIsIX 17. O3nakomiienne ¢
KOJLIeKLIM el HeMeTAJLI10B
MeTanisl 4 \[Tonokenne KomOunu [3HAIOT OCHOBHBIE AHaTH3MpYIOT CocTaBisior Vyates /1. O6pa3ubl MeTaNJI0B U
ux METaJLIOB B POBAHHBIN |METAJLIbI, HX 00LIHE 00beKT, nJ1aH u YCTAHABJAMBATH H UX CoeIMHEeHU.
CBOWCTBA  [[[CXD YPOK cBOiicTBA. BBLICISIS NOCIEN0BATEN  |hapyypaTh I" openue xeiesa,
MenjeseeBa. XapaKTepusylor cymecrBennbie  (PHOCTD pasuble Toukn  [MATHMSL
MeTaLamyecKa CBOWCTBA METAVIOB, |, el cTBUIA. 3peHusl, MpeKe B3anmoaeiicTBHe MeaH C
4 CBSI3. ONMPAsICh HA UX HeCyLILeCTBEHHBI e OueHuBaT ueM npuHEMaTh [KMCI0POTIOM H cepoii,
O6une MoJIoKeHUEe B NpU3HAKH. JIOCTHTHYTBIH  |heipenne n HATPUA C BOJOIA.
dusmueckue Ilepuogn4eckoi CrpykTypupyior |[Pe3yJIbTar le1aTh BBIGOP. DJIeKTPOHHOE
cBOiicTBA 3HAHMS. Yuarcs




OcHoBHOE

Oo6opynoBaHue It
Tema coiepIKaHue, Xapakrepucruka pujioB [[[03HaBaTeNbHbIE PerynaruBabie | KoMMyHHKaTHBH Py N
No Tun ypoka JIEMOHCTpAaIUi 1 Jlata
ypoka TEPMUHBI U NIEATENBHOCTH YV YV vie YY1
J1a00PaTOPHBIX OIBITOR
ITOHATHUA
METAILIIOB. cucteMe U cTpoeHue|Onpenesior [ePEBOIUTH MPUIOKEHHUE K YICOHUKY
XUMUIUECKHE aTOMOB OCHOBHYIO U KOH(JIUKTHYIO
CBOI>'ICTB3 BTOpOCTCHCHHy J10) CI/ITya]_[I/IIO B
METAILIIOB. MH(OPMAIUIO JIOTMYECKUH TJIaH U
B3aumoelicTB pa3peliaTh ee Kak
e ¢ 3aj1ady uepes
POCTHIME 1 AHAJIM3 YCJIOBHIA
CJIO)KHBIMU
BELECTBAMM.
OKcHuabl
M IPOKCHIBI
[1ePEXOIHBIX
METAJIIOB.
3aBUCUMOCTD
X CBOMCTB OT
cTeleHn
OKHCJICHUS
MeTaja
2 -
Obrmme OCHOBHBIE Ypox
6 [loHuMaroT cyTh Briouparot Brocar Pa3BuBatoT
CIIOCOORL  |croco0bI [IPAKTAKY 1. Pe3yabTaThl KOPPO3UH
METaLTYPrUIeCKUX OCHOBaHUS U KOPPECKTUBBI M [YMCHHUE
[OJTYHCHH  \onmydeHust M METaJJIOB B 3aBUCHMOCTH
MTPOIIECCOB. KPUTEPUU JIISI JIOTIOJTHEHUSI B [AHTETPUPOBATHC ST .
1 METAJIIOB. OT YCTIOBUH e¢ MPOTEKaHHUS
SHAKOMSATCS C CpaBHEHUS, COCTaBJICHHBIC  |B TPYIIILY N
METAJUIOB.  (JJIEKTPOIIHU3. JlabopaTopHblii ONIBIT:
pUYIMHAMEA cepHaIum, [IJIAHEBL CBEPCTHHUKOB U
Kopposus  [Koppo3susi: . «OKHCIeHne JKejie3a Bo
KOPPO3HH, kinaccupukanuy  (CIUYalOT CBOW  [CTPOUTH
[PUYHHBI, BJIAYKHOM BO3/yXe»
OCHOBHBIMHU THIIAMHA 00BEKTOB. CI10c00 MTPOTYKTHBHOE

MCXAaHHU3MbI




OcHoBHOE

O6opyaoBaHue st
Tema coziepKaHue, Xapakrepuctuka Buios [ [03HaBaTeNbHbIE PerynaruBabie | KoMMyHHKaTHBH Py N
No Tun ypoka JIEMOHCTpALUi U [Jata
ypoKa TEPMUHBI U JEATEIbHOCTU Yy YV pie YY ]I
J1a00PaTOPHBIX OIBITOR
IIOHATUS
U crioco0aMu 3aIiuThl  |BEIAEISIOT U nelcTBUS C B3aumoseiicteu ¢ [(Obopyoosanue « Touka
0T KOPPO3HH (hopmyupyroT TAIOHOM co pocmay)
poTeKaHH, pooIeMy. CBEPCTHUKAMU U
CIIOCOBEI Y cTaHaBIMBaKOT B3POCIILIMH
[TPEAOTBPALIEH (TP IHHHO-
HsL. CIIC/ICTBEHHBIE
Crenuguyeck ne CBSI31
BUJIbI KOPPO3UU U
CITOCOOBI
3aIUThI.
CocrapieHne
ypaBHeHUT OBP
HIIEKTPOJIH3a
2
HemeTan bl 1o nosxenme 'Ypok 3HAKOMSTCS C Brigensror CraBsT yueOHYIO IleMOHCTPHpYIO J1. I openue cepsl n
3 |uwux HeMeTamnop B [ASYUEHUS |0 o KONIMYECTBEHHBI 33144y HA OCHOBE | oo om0 o [pocdopa. Bosromka iona,
CBOMCTBA.  |[[CX" HOBOT'O HEMETAIAMIL, HX e COOTHECCHUS S MITATHH, pacTBOpeHue 1o/a B
B1aropon |\ fennenecsa. MaTEPHAN | post orpan XaPAKTCPUCTHKA  [TOTO, UTO YIKE |orpenirerme CIIHpTE.
HBIC TA3Bl | ondurypamm st |* XapaKTepH3yIoT 00BEKTOB, 3BECTHO U yCTaHABIMBATH JI. Pabora c
BHCILHETO CBOICTBa 3a/aHHBIC YCBOCHO, M TOTO, |nopenyrenpuple  [KOVIEKITHAME (00pasibl
>JIEKTPOHHOTO HEMETAJIOB, CIIOBAMH. 170 emie OTHOLIEHHS HEMETALIIOB).
108t OIMPAsCh Ha X Cosparor HCH3BECTHO B3aMOMOHNMaH | OYIEKTPOHHOE IPHIIOKEHHE
HEMETAILIOB. [OJI0’KEHHUE B CTPYKTYPY us. C K y4COHHKY
[IpocTeie [Teproauueckoi B3aUMOCBA3CH TOCTATOYHOM
BellecTBa cucreMe. CMBICIIOBBIX [TOJTHOTOM U
HEMeTaJUIbI; 3HAKOMSATCS C CITMHMLL TCKCTA. TOYHOCTBIO

CTpPOCHHE,

o0IacTsIMA

BbIPpAXKAIOT CBOU




OcHoBHOE

O6opymoBaHHE IS
Tema coiepIKaHue, Xapakrepucruka pujioB [[[03HaBaTeNbHbIE PerynaruBabie | KoMMyHHKaTHBH Py N
e THin ypoka vy vy JEMOHCTpALUi U /lata
ypoKa TEPMUHBI U NEeATEIILHOCTH pil| pil| bie YY]I
[OHSATHUS J1a00PaTOPHBIX OIBITOR

dusmueckue [MPUMEHEHUS Y  cTaHaBIMBAIOT MBICITH B

CBOIMCTBa 0J1arOpPOIHBIX Fa30B AHAJIOTUH COOTBETCTBHHU C

XuMHu4decKue 3ajladaMu U

CBOJNCTBA. YCIIOBUSIMHU

Baxxuelinme KOMMYHHKaLUH

OKCH/IBIL,

COOTBETCTBYIO

I1C UM

TUIPOKCHIIBI 1
BOJIOPOTHBIC
COCTUHECHHS
HEMETAIIIOB.
MueptHbie
rasbl.
I3menenme
KHCIIOTHBIX
CBOMCTB
BBICIIIX
OKCHJIOB U
THIPOKCHJIOB
HEMETALIIOB B
reproaax u
rpyIImax.
3aBUCUMOCTD
CBOMCTB




OcHoBHOE

ObopynoBanue ais
Tema coiepIKaHue, Xapakrepucruka pujioB [[[03HaBaTeNbHbIE PerynaruBabie | KoMMyHHKaTHBH Py N
Ne Tun ypoka eMOHCTpaLui u [Mara
a pan
ypoka TEPMUHBI U NIEATENBHOCTH YV YV vie YY1
J1a00PaTOPHBIX OIBITOR
IIOHATUA

KHCJIOT OT

HeMmeTasia

2 |OGmas Ypox 3HAKOMSTCS C AHAITU3UPYIOT Oco3HaroT Ywmeror cnymats 1 Jl. Bosronka ioza.

4 XapaKTePH g rorenbr: drop, YCBOCHUS  (OCHOBHBIMU YCIIOBHS U Ka4eCcTBO U CJIBIIIIATH JPYT JleMOHCTpaHOHHBI i
CTHKa XJ10p, GpPOM, F01. HABLIKOB M [CBOMCTBaMM TrajlOr€HOB, [TPeOOBaHUS YPOBCHB npyra. [lonumaror | IKCHEPHUMEHT.
rajJjoreHOB Pacripoctpane YMEHUN 00JIaCTAMH UX 3a7adu. YMEIOT YCBOCHUSI. BO3MOKHOCTb «HemeTtanibl.

Hite B IpHposIe MCIIONIb30BaHMS. 3HAIOT [3aMEHSTh CIMHaroT CBO  [pasiiuHbIX Todek | 1 aloreHbl Msyyvenue
b
onyucHHe BaKHEIINE TEPMUHBI Ccrioco0 JefCcTBUS [3peHust, HE $puzniecknx u
s .
cBOfiCTRA COCIMHEHHUS XJI0pa OIpEIeNICHUSIMU  |C DTAJIOHOM copmajaromux ¢ [NAMHYECKHX CBONCTB
: OBCTBEHHO xJ0pa») (Obopyoosarue
CpapHnTenbHa «Touxa pocmay)
AKTUBHOCTb.
IloBapeHHas
COJIb, COJISIHAs
KHCJIOTa
2 |Oxcuzp Ypok (OcCBamBaIoOT COCTAB, Brimensror Camoctostennb  |(OOMEHHBAIOTC  [DJIEKTPOHHOE IPHUIIOKEHHUE
5 C1pocHue, M3y4eHUs]  [CTPOCHHE U KOJIMYECTBEHHBl  [HO SHAHUSIMH MOKIY [K yICOHUKY
Homenkmarypa  [1OBOTO K1accuuKanmo e (bopMyIHPYIOT  [WIEHAMM IPYIIIIEI
MaTeprual  [OKCHIOB, MX XapaKTEPUCTUKH  [[IO3HABATENbH YO | IPUHATHS
HOMEHKJIATYPY. 00BEKTOB, [[eNTb U CTPOAT P (EKTHBHBIX
KJIACCH(UKAITH 5 .
. XapaKTepu3yroT X 3alaHHbIE nelicTBUS B COBMECTHBIX
1 CBOMCTBa . .
CBOICTBa CJIOBAMHU COOTBETCTBUU C [pELLICHUI

OKCH/IOB. .

. Hel
Baxueiinme

[IpEeCTaBUTEN U
STOro Kjacca.
[Tepokcupt




OcHoBHOE

PerynsiTuBHBI Oo0opynoBanue nist
Tema coJep:KkaHue, Xapakrepucruka ([lo3HaBaTelbHBIE y KomMmyHHKATHBH Py .
Ne Tun ypoka e JEMOHCTPALUi 1 Jara
ypOKa TEPMMHBI U BH/IOB J1eATEeJIbHOCTH \ A0 vy bie YY ]I
A Ja0OpPaTOPHBIX ONBITOB
NOHATHUS
2 [Kucaorel |Ctpoennue, Ypok OcBauBaroT Bripaxalor Brigeastior u Yuarcs /1. Paz6aBienne
HOMEHKJIATYpa [M3Y4YeHHS] [KJIacCH(PUKALHUIO, CMBICJT 0CO3HAIOT TO, azpemiathb KOHIeHTPHPOBAHHOM
6
HOBOTO HOMEHKJIATYPY CUTYyauun 4YTO yiKe KOH(JIMKTHI - CepPHOIl KNCIOTHL
KJIACCH(UKAIU [MaTepHaJ [KHCJIOT. Pa3IM4YHbIMA YCBOEHO M UTO [BBISIBJIATD, OOyriamBanue caxapa u
s1 U CBOlicTBa  |a XapakTepu3yloT HX  [cpeICcTBaMH ele NOAJICKUT MISHTH(UIHMPOB |HEJTI0JI03bI
KHCJIOT. cBOliCTBa (PUCYHKH, YCBOEHHI0, aTh Npo0JieMbl, |(KOHIEHTPHPOBAHHOM
Bakueifine CHUMBOJIbL, 0CO3HAKOT UCKATh U CEPHOI KHUCJIOTOM.
npeAcTaBUTe cXeMbl, 3HAKH).  |Ka4eCcTBO U OIleHNBATh B3aumopeiictBue
1 3TOr0 Co3naior YPOBeHb AJILTEPHATUBHBI [KOHIEHTPHMPOBAHHOW 1
KJacca. CTPYKTYPY YCBOeHU S e Cloco0bI pa30aBJIeHHOI a30THOM
Oco0ennoctn B3aUMOCBsI3eil paspeLieHus KHCJIOTHI ¢ MeJbIO0.
CBOlicTB CMBICJIOBBIX KOH(INKTAa, KoJutexuus npupoIHbIX
CepHOIi 1 eIMHMI] TEKCTa MPUHUMATDH OpPraHu4YecKHX KHCIIO0T.
a30THOM pelieHue u JI. 6. O3HakoMIeHHeE C
KUCJI0THI, peanu30BbIBATh  |KOJLIEKIHell KHCI0T
MYpaBbUHOU 1 ero
YKCYCHOM
KHCJI0ThI
2 |OcuoBanu |CtpoeHmue, Ypok OcBauBarwT IIpoBonasiT IIpensocxuma [[IposiBJsiiOT /1. Kosutexkums mienoveit
7 |n HOMEHKJIATYpa [M3y4YeHHUs |KJIaccH(PUKALMIO U aHaIM3 0T BpeMeHHbIe |[[OTOBHOCTH U CBeXKenoJy4eHHbIX
HOBOI'O HOMEHKJIATYPY croco0oB XapaKTepUCTH |aIeKBATHO HepacTBOPUMBIX
KJIaccH(UKANH MATEPHAT |(0CHOBAHMIA. pelIeHus 321a4H  |KH pearupoBaTh HA  [THPOKCH/IOB
s1 M cBOlicTBAa | XapakTepusyloT X (¢ TOYKH 3peHHs  |[IOCTH/KCHUS HYKAbI APYTHX, Pa3INYHBIX METANIOB.
OCHOBAHMIi. CBONCTBA 115 pe3yJabTara OKa3bIBaTh Peaxknus
PacTBOpnMBIe PALMOHAIBLHOCT MOMOIb U Hel TpaJIu3anum.




OcHoBHOE

PerynsiTuBHBI Oo6opynoBanue 1Jis1
Tema coJep:KkaHue, Xapakrepuctuka ([losHaBaTenbHbIe | y KomMmyHHKATHBH Py .
Ne Tun ypoka JEMOHCTPALUi 1 Jara
ypOKa TEPMMHBI U BH/IOB J1eATEeJIbHOCTH \ A0 vy ble YY /]I
A Ja0OpPaTOPHBIX ONBITOB
NOHATHUS
U v U (xorjaa Oyner dMouuoHAJIbHY  ([losyuenue
HepacTBOPUMBI IKOHOMMYHOCTH |pe3yJibTaT?) 10 MOAAEPIKKY HepacTBOPUMOI0
€ OCHOBaHWUSL. . YMeroT nmapTHepam OCHOBAHMA M
BakHeifine BLIOUPATH pacTBOpeHUE €ro B
npeAcTaBUTE 000011eHHBIE Kuciaore. [lonydenne
U KJjacca. cTpaTerun aMMHaKa M ero
OcobennocTu peleHus 3a1a4u B3auMoJIeiicTBHE C
OpraHuYecKux XJIOpPOBOI0OPOAOM
OCHOBaHMUI1 («abIM 0€3 OTH»).
JI. 7. llonyyeHue u
CBOICTBA
HepPacTBOPHMBIX
OCHOBaHMI1
2 |Coan Ctpoenue, Ypox OcBauBawT TIpumeHsilOT CraBsT Yuarcsa /1. Kosutexkuus coJieit
8 HOMEHKJIATYpa [M3y4ueHHus |[KjiaccupUKaLMIO U MeTObl y4eOHyI0 YCTAHABJIMBAThL  |[Pa3IM4YHOIl OKPaCKHU.
s HOBOI'0 HOMEHKJIATYPy HHpOPMALMOHH [3aJa4y Ha U CPABHUBATh KoJiekuus
KJIaccu(UKAU [MATEPHAJT  (COJIeH. 0ro NMOMCKA, B OCHOBE pa3Hble TOUKH  |[OHOJIOTHYECKHX
5114 CBOIicTBA [ XapakTepu3yloT HX  [TOM 4YHCJe C COOTHeCeHUsI 3peHusi, Npexae |[MaTepuasiosB,
coJieil. cBOIicTBA MOMOLIbIO TOrO, YTO y’Ke  [4eM NPUHUMATH [COJIep:KalIUX KapOoHAT
Kucivie, KOMIIbIOTEPHBIX [M3BECTHO U pelieHne u H pochar KaJIbUHSA.
cpeaHue U CpEeACTB. YCBOEHO, H neaarTsb BbiOOp.  [Kosutexkuusi
OCHOBHBbIE CTpPYKTYPHPYIOT [TOr0, YTO elle  |[YMeIOT CIYIIaTh [KOHIAMTEPCKHX
COJIH. 3HaHuA. CTPOSIT |HEeHU3BECTHO. U CABIIATD APYT |PBIXJIMTeJIei TecTa,
BaxHeiiime JIOTHYEeCKHUe Oco3HaoT apyra. 00bsICHEHH e IPHHIATIA
npeacTaBuTel Ka4yecTBO H IIposiBsirOT X JelicTBUS U




OcHoBHOE

PerynsiTuBHBI Oo0opynoBanue nist
Tema coJep:KkaHue, Xapakrepuctuka ([losHaBaTenbHbIe | y KomMmyHHKATHBH Py .
Ne Tun ypoka JEMOHCTPALUi 1 Jara
ypOKa TEPMMHBI U BH/IOB J1eATEeJIbHOCTH \ A0 vy bie YY ]I
A Ja0OpPaTOPHBIX ONBITOB
MOHSATHS
U KJjacca. enn YPOBEHD rOTOBHOCTH
KoMiuiekcHbIe paccy:KIeHui YCBOEHHUSI AIeKBATHO
AeMOHCTPALMSA
€OJIH, pearnpoBaTh Ha .
Pa3phIXJINTEILHOM
KPHCTAJJIOTH/L HYKIbI IPYTHX,
crocooHocTH. ['amenne
paTbl 0Ka3bIBATh
CO/ABI YKCYCOM.
MOMOIIb 1
KayecTBeHHBbIe peakun
AMOLMOHAIBLHY 10
HA KATHOHBI M AHUOHBI.
MOIEPKKY
BoiTecHeHue mean
napTHepam
KeJIe30M M3 pacTBopa
cyabgara meau (II).
[osyyenue iioguaa
CBMHLA U
NeMOHCTpPAIUs ero
PACTBOPMMOCTH B
3aBHCHMMOCTH OT
TeMIlepaTypbl pacTBoOpa
(moJ1y4eHHne «30J10ThIX
YerryeK»).
JI. 9. O3HakoMiieHme ¢
KOJLIeKLM el TPUPOAHBIX
MHHEPAJI0B, COAePKAMX
COJIM
I" eneruye |[lousiTHe 0 KomOnnn [3HakomsiTcs BoiaBuramot u Onpenesiior Yaarcs /1. IlpakTHYeckoe
CKafl CBA3b |[TCHETHYECKOl |POBAHHBIH |[BAKHEHILHMMH 000CHOBBIBAKOT  [OC/I€10BaTe] |[API'YMEHTHPOBA (0CYLUECCTBJICHHE
MeXKIY CBSI3H U YPOK CBOMCTBAMH rUIOTE3bl, bHOCTH Th CBOIO TOUKY  |llepexo0B (Tabauna




OcHoBHOE

Oo6opyaoBaHue 1

Tema cofepiKanue, Xapakrepucruka ([lo3HaBatenbHble | PerynsituBHble | KoMMyHHKAaTHBH .
Ne Tun ypoxa AeMOHCTpaUMii 1 /TaTa
ypoxa TEPMHUHBI U BH/I0B AeSATEJIbLHOCTH Yya Yya pie YY/I
J1a0OpPaTOPHBIX ONBITOB
NOHATHUS
KJaccaMU  |[TeHeTHYeCKHUX H3y4YeHHBIX KJIACCOB  |[IpeNaraioT MPOMEKYTOYH  [3peHus, «I” eHeTHYeCKasl CBA3b
COeIMHEH  |psAax B HEeOpPraHuYecKux CIoCO0bI UX bIX 1eJIei ¢ CIIOPUTH U HEOPraHuYecKux
ui HEeOpraHu4eck coeIMHeHUI MPOBEPKH. y4eToM 0TCTAMBATDH BEIECTBY).
0if XumMmm. Onpenensiior KOHEYHOI'0 CBOIO NO3UIIUI0 JJIeKTPOHHOE
I" eneTuueckue OCHOBHYIO H pe3yjabTara. HEBPAXKIEOHBIM  NPHIIOKEHHUE K
psiAbI MeTaJLIa BTOpPOCTeNeHHY  (CJMYAIOT CBOM  |1JIsl OMIOHEHTOB  |y4eOHHKY
U HeMeTasla. 10 c1ocoo oOpazom
I' eHeTnueckue WH(opManmio. nelCTBHSA €
pPSIbI CTpPYKTYpHPYIOT PTAJIOHOM
OpraHuYecKux SHaHMs
CcoeIMHEeHHH.
IlonsiTue o
KOMILIEKCHBIX
coeJHHEHUSX
3 |O606men |CucremaTH3alm |Ypok 3HAIOT OCHOBBI Buioupaior, CraBAT I[lonumarot JJIeKTPOHHOE
o |Mewn Usl MaTepuajia |KOMIUIEKC [KJaccupuKauum u CONMOCTABJISIIOT M [y4eOHYIO BO3MOKHOCTH NPUJI0KEHHE K
cHCTEeMAaTH 110 TeMe: HOT'0 HOMEHKJIATYPbI 000CHOBBIBAIOT  [3a/a4y Ha Pa3IM4YHbIX Y4eOHUKY
3anus «Heopranuyec |[IpHMEHeH [HEOPraHM4YeCKHX cIoco0bI OCHOBE TOYeK 3peHusl,
3HAHMI 10 |KHe ust BellecTB. 3HAIOT peleHus 32/1a4H  |COOTHECEHHUSI He
TeMe: BeIIeCTBAY. 3HAHUIA, BaKHeii e TOT0, YTO yiKe COBIAJAIOLIHX C
«Heopran |OTpaboTka YMeHHUIA, CBOJiCTBA H3BECTHO U COOCTBEHHOM
HYecKHe TEOPETHYECKOT |[HABBIKOB  [M3yYEHHBIX KJIACCOB YCBOEHO, U
BellecTBa (0 MaTepuaja B coeTHHEHU. TOT0, YTO e1lle
» pamMKax CocTaBasiioT Heu3BEeCTHO

MAaHHOM TeMBbI

YPABHEHUS peaKiuuil




OcHoBHOE

Oo6opyaoBaHue 1

Tema cofepiKanue, Xapakrepucruka ([lo3HaBatenbHble | PerynsituBHble | KoMMyHHKAaTHBH .
Ne Tun ypoxa AeMOHCTPAUMIA U /TaTa
ypoxa TEPMHUHBI U BH/I0B AeSATEJIbLHOCTH Yya Yya pie YY/I
J1a0OpPaTOPHBIX ONBITOB
TOHSITHS
B HOHHOM Bujae u OBP
Kontpoas |KonTtposbHas  [Ypok - Y cranaBiauBaT (OCO3HAIOT Ymeror
poBOaST
Hasl padoraNe2mo  |[KOHTpOJS, o NPUIHHHO- KAYeCTBO U MpeACTABIATH
eduiexcuio
pabdora Ne2 |teme: onencuu | CJIe/ICTBEHHbIE YPOBeHb KOHKpeTHOe
cOOCTBEHHBIX
1o Teme: «Heopranuyec [KOppeKUM H . cBsi3u. CTposT YCBOEHHUSI. colepiKaHue U
N ITOCTHKEHUIT B
«Heopran | Kue BelecTBa» [3HAHUH . sioruyeckue uenu |OueHuBaT c0001IATH €ro B
MO3HAHUM CBOWCTB . . .
HYecKue paccyxaeHui MOCTUTHYThIii MUCHMEHHOM 1
OCHOBHBIX KJIACCOB .
BellecTBa » pe3yabTar ycTHOI# (popme
HEOpPraHuYecKux
BelecTB U
XHUMHYeCKUX
peaxkuuii.
AHAJIM3UPYIOT
pe3yJbTaThl
KOHTPOJILHOM
pa6oThbl
BHICTPANBAIOT MYTH
MOCTHKEHHST
’KeJ1aeMOro YPOBHS
YCIIEHOCTH
PeduiexcuBHas ¢paza
HToropoe noBTopeHue, 1eMOHCTPALMS JUYHBIX JOCTHKEHUH YUalIUXCS 3 4

]qunocmnbtep&?yﬂbmambt 0C60€HUA membl. MOTUBaALIUSL 06pa30BaTeJIbH0ﬁ ACATCJIbHOCTH IIKOJbHUKOB HA OCHOBE THYHOCTHO-OPUCHTUPOBAHHOI'O MOAX0Aa;

IrOTOBHOCTB K Buﬁopy KU3HCHHOI'O ITYTH B COOTBETCTBUMU C COOCTBEHHBIMH HHTEpeCaMH U BO3MOKHOCTAMM;




Tema

ypoka

OcHoBHOe
co/iep:KaHue,
TepMHHbI n
TMMOHATHUA

Tun ypoka

XapakrepucTuKa
BH/IOB 1¢ATEIbHOCTH

TlozHaBaTeJIbHBIE
Yya

PerynarusHbie
yvia

KomMyHukaTuBH
bpie YY ]I

Oo6opyaoBaHue 1
AEMOHCTPALUH H
J1a0OpPaTOPHBIX ONBITOB

TaTa

8 YEHHOCMHO-0PUEHMAYUOHHOU Chepe- 1yBCTBO TOPAOCTH 32 POCCHIICKYI0 XHMHYECKYI0 HAYKY, T'YMAaHH3M, OTHOLIEHHE K TPYAY, HeIeyCTPeMIeHHOCTh;

8 Mpy0o0soll cghepe- roTOBHOCTH K 0CO3HAHHOMY BBIOOPY alibHeliIeii 06pa3oBaTe/ibHOi H NPodeccHoHAILHOI TPAEKTOPUH; 8 NO3HABAMENLHOU (KOCHUMUBHOL,

UHMENIeKMYalbHOlL) chepe- yMeHne ynpaBJsiTh CBOeil 03HABATEIbHON 1eATEIbHOCTHIO

3 IIpakTnye IMpaBwia Ypox 3HAIOT OCHOBHBIE Beipa:kaior IIpenBocxuma  [Yuarcs IIpakTuyeckas pabora Ne
2 |ckan TeXHHKH uccienosa |npasuia Th. 3nalor  |cMbIca 10T pe3yJbTaT U |[aprymeHTHpPoBa Th (1 «IlosyyeHue, cobupanue

padoraNel |s.o o cocrm  HHAH OCHOBHbBIE CIIOCOOBI CUTY AL YPOBEHb CBOIO TOYKY U pacno3HaBaHue ra3oBy
«Ilomy4yen npu peduiekcH B [oTy4eHust, COOMpaHus |Pa3IMYHbIMH ycBOeHMs (KaKoi BpeHus, CHOPUTH U |(Y4eOHUK). DJIEKTPOHHOE
e, T —. 1 pacro3HaBaHUsI Fa30B (CpeICTBAMHU oyner 0TCTAMBAThH CBOI0 [NPUHJIOKEHHE K YUeOHUKY
coOoupanu e nanmoii (BOIOpO/, KHCJIOPOA, |(PUCYHKH, pe3yjbTar?) TO3M M0
U pPaGOTHL. aMMHAaK, YIJIeKHCJIbIH) [CHMBOJIbI, HeBpakaeOHbIM
PacnosHaB |0 oe B J1a0opaTopuu. CXeMbl, 3HAKH) 17151 OTIIIOHEHTOB
aHmne NoJIyueHus: 1 CoOuparot npudop Ajst oOpazom
ra3oB» coGHpanus M0JIy4eHusl ra30B B

2308 B s1abopaTopuu

s1abopaTopum.

PacnosnaBanu

e BOopo/a,

YIJIEKUCJI0TO0

rasa,

KHMCJIOPO/A,

aMMHaKa.

Jlenotumepusa

nus

M0JIMMEPOB




OcHoBHOE

Oo6opyaoBaHue 1

Tema cofepiKanue, Xapakrepucruka ([lo3HaBatenbHble | PerynsituBHble | KoMMyHHKAaTHBH .
Ne Tun ypoxa AeMOHCTpaUMii 1 /TaTa
ypoxa TEPMHUHBI U BH/I0B AeSATEJIbLHOCTH Yya Yya pie YY/I
J1a0OpPaTOPHBIX ONBITOB
NOHATHUS
3 |[pakruue |[IpaBuia Ypox 3HAIOT OCHOBHBbIE BriouparoT B (IIpeasocxuma  IIposiBasiior IIpakTHYeckas padoTa
3- |ckast TEeXHUKHU uccjaenosa mpasuia Th. rpaduyeckoit I0T BpeMEHHbIC [TOTOBHOCTh K Ne 2 «Pemenue
padoTa Ne  |6e30macHOCTH HUS U OcBauBawT Moen, XaPAKTEPUCTH  |00CYKIEHUIO DKCIEPUMEHTAIbHBIX
2 npu peduiekcn  [KayecTBEHHBIE a/1eKBATHOM KU Pa3HbIX TOYEK 3aja4 Ha
«PelieHue  |BbINOJTHEHUH u peakuuu Ha BbI/IeJIeHHBIM OCTHKEHUS 3peHus u HaeHTUUKALHIO
JKCIICPUM  |IaHHOM XJIOPU/bI, CYJIb(ATHI, |CMbICJIOBBIM pe3yjabTara BbIPA00TKE OpPraHu4YecKux u
€HTAJILHBI |padoThl. aneTaT-uoH U HOH eAUHULIAM. (xorma Oyner o0mIeit HEOPraHu4YeCKux
x3am1a4y Ha |KauyecTBeHHbIE aMMOHMSI. CTpYKTypHpYIOT |pe3yabTar?) (rpynmnoBoi) BelecTB» (Y4eOHHK).
uaeHtuu |peakuuu OnpenessiioT Mo 3HAHUA MO3UIIUU JJIeKTPOHHOE
KallUI0 XapaKkTepHbIM MPUJI0KEHHE K
opranmyec cBOiCTBaM 0eJIkH, Y4eOHHUKY
KHMX M rJI10KO03Y, [JIMIepPHH
HEOPraHU
YeCKHX

BeIIECTB»
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