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NMPEAUCITIOBUE

Hacrosiiee mMetoauueckoe IocoOMe SIBIISIETCA COCTaBHOM 4acThio Y MK
«Cdepp» M0 XUMHM JJIs CPEJAHEHM IIKOJbI M aJpPECcOBAHO YUYHUTENSIM, KOTOpHIE
HAYMHAIOT ucmoyib3oBaTh Y MK cBoelt mpodeccrnoHambHOM 1eITeTbHOCTH.

Lens mocoOus cOCTOUT B pa3bICHEHUH BOMPOCOB, KOTOPbIE yUUTENsT Haubo-
Jie€ 4acTo 3aJaBajid aBTOPY Kak BO BPEMsI HEMOCPEACTBEHHBIX BCTPEY, TaK U IO
X0J1y BeOMHapOB, MPOBOJUMBIX M3/aTebCTBOM «IIpocBernieHuey.

[TocTaBieHHas 11eM1b ONpeAenia COEPKaHUE U CTPYKTYPY OCOOUS.

BBezaenue B mocoOue MOCBSIIEHO aBTOPCKOMY PELIEHUI0 TPOo0iIeMbl 0TO0pa
U CTPYKTYPUPOBAHUS COAECpPKaHUSI 00yUEHUsI XUMUU Ha 0a30BOM YPOBHE C YUETOM
BECbMa OTPAaHUYCHHOTO 00bhEMa yueOHoro Bpemenu (1 Jac B Heenmto, Bcero 68 ua-
COB 3a JIBa rojia 00y4eHus).

Hauunaetcst BBeieHUE pa3bsiCHEHUEM MPUHILMIOB 0TOOpa COJEpkKaHuUs, KO-
TOPBIM CIIEJIOBAJI aBTOP B IMpolecce padboThl HAJ MPOrpamMMoi, y4eOHUKOM U JIpy-
rumu komroHeHTaMu Y MK «Cdepri» (c. 6). [TockonbKy 0OIHUM U3 MPUHIIMITHAIIb-
HBIX TTOJIOKEHUM pa3pabOTKU CoJIepKaHUsl 00YyUEHHUsI CTall 0TKa3 OT MEXaHUYECKO-
ro MOBTOPEHUS AUAAKTUUECKUX €IUHUI] Kypca XUMHU OCHOBHOM IITKOJIBI, BO BBE-
JIEHUU TPUBOJIUTCS XUMUYECKHUI T€3aypycC MIKOJIbHUKOB K Havainy oOydenus B 10
kiacce (c. 8). IlepeunciieHHbIe B ATOM 4acTU MOCOOUS TUIAKTUYECKHUE €IUHUIIBI
COOTBETCTBYIOT paboueil mporpaMme M TeKCTaM y4eOHUKOB I 8 U 9 Kjacca ce-
pun «Chepb»'. TI09TOMY XUMUUYECKHH Te3aypyc yHaIIuXcsl, H3y4aBIIHX XHMHIO
no YMK npyrux aBTOpoB, OyAeT oTiau4aThes OT mpuBenéHHoro nepeuns. Ho sto
oTJInure OyJIeT TOJIBKO B JICTANISIX, MOCKOJIBKY JII000M yueOHuk denepaabHOro me-
pEYHS COAEPKUT WHBAPUAHT COJIEPIKAHMSI, ONpenesieMblil TpedoBaHusiMu Deje-
palbHBIX TOCYJIapCTBEHHBIX 00pPa30BaTENbHBIX CTaHAAPTOB OCHOBHOTO OOIIEro
o0Opa3oBaHus K pe3yJbTaTaM OCBOCHHSI OCHOBHBIX 00Pa30BaTEIbHBIX MPOTPAMM.

B noco6ue Britouén texer [IpumepHoii ocHOBHOM 00pa3oBaTeIbHON MpPO-
rpaMMbl CpEIHEro 00pa3oBaHusl, MOCKOJIbKY OHA Obla MOJIOXKEHA B OCHOBY pa3pa-
6otk YMK «Cdeprr» o xumuu (c. 15).

3aBepIaeTcs BBEICHUE PACCMOTPEHUEM MIPUHIIUIIOB CTPYKTYPUPOBAHUS CO-
JIep’KaHus, T.€. paclpelesIieHUs] €ro Mo rojaM oOydeHHs U TemMaM pabodeil mpo-
rpammel (c.19).

[lenTpanbHOM YacThI0 TOCOOUSI cTaja pabodas nporpamma (c. 21), pazpado-
TaHHas Ha ocHoBe [lucekMa JlemapTameHTa rocy/1apCTBEHHOUM MOJUTUKHU B cdepe
oOmero oOpa3zoBanus «O pabouux mporpamMmax y4eOHBIX MpPEAMETOB» (OT
28.10.2015 Ne 08-1786)2. B cooTBeTcTBMH ¢ THCHMOM paboyasi IporpaMMa BKITIO-
YaeT CIEAYIOIIHNE PA3IEIbL:

e [losicHuTenbHas 3anucka (c. 21), KOTOpoi MPUBEAEHBI CCHIIIKA HA HOPMATUBHO-
MpaBOBbIC, HOPMATUBHBIE U CIPABOYHBIE JIOKYMEHTHI, JIeXKAIlle B OCHOBE pa-

" Kypun, A. A. Xumus. PaGoune nporpammbl. [Ipeavernas muaus yueGuukoB «Cheps». 8§ — 9 Kiacch :
mocobue It yauTeneit oduieodpa3zoBarenbHbIX yupexkaeanid / A. A. Kypur. — M. : [Ipocsemenne, 2012. — 80 c.

* C TOJHBIM TEKCTOM ITHCHMA MOYKHO MO3HAKOMHTBCS Ha O(GHIMANBHOM caiiTe AcCOLMAIiH yunTenei u
mpernonaBaTeneit xumun (www.chteach.com) B pazzuene «/oKkyMeHTE.



Oouel MporpamMMel; 11eJIb U3YYEHUsI XUMUU Ha 0a30BOM YPOBHE; pEKOMEHIAIIUU
1o pa3paboTke y4eOHOrO IMJIaHa; Pa3bsICHEHUE CTPYKTYpbl paboueld mporpam-
MBI,

e [linanupyemMble IpeAMETHBIE PE3YIbTAThl OCBOCHUS Kypca XxuMuH (c. 24), KoTo-
pbl€ MOJIHOCTBIO COBIAJIAIOT C IUIAHUPYEMBIMH pPE3yJIbTaTaAMU COOTBETCTBYIO-
miero paszaena IlpumepHoi mporpammbl. 31€Ch K€ JaHbl MPOBEPEHHBIE JIH-
TEJIbHOU MPAKTUKOU O0OYUYEHUS XUMUU KPUTEPHUHU OIEHKH IO MATHOAIILHON CU-
CTEME;

e Conepxanue oOyd4eHHs] XUMHUH Ha 6a30BOM ypoBHE (C. 27), B KOTOPOM BbIIENe-
HBI 1ToIpa3aeibl «DopMbl opraHu3auu y4eOHbIX 3aHATui» (¢. 51), «OcHOBHBIE
BUJIBI YUeOHOU JEATEILHOCTHY, pa3aeiéHubie Ha obmme (c. 27) u cnenudude-
CKHE XUMHUYECKHE BUJbI NESITEIBHOCTH (C. 28), MpeCcTaBICHHbBIE B BUJIE PEKO-
MEH/yEMOr0 XMMHUYECKOr0 3KCIEpUMEHTa 0€3 pa3JeleHHs] Ha YUYUTEIbCKUN U
YYCHUYECKUM, U «3HaHUEBask COCTABIIAIONIAS COJICPIKAHUSI O0OYUYCHUSI XUMHUU Ha
6a3zoBoM ypoBHe» (c. 30). 31ech ke MPUBOAUTCS MPUMEPHAsi TeMaTUKa HCCIie-
JIOBATEIbCKUX M TIPOCKTHBIX padoT (c. 36)

e [IpumepHOE TeMaTHyeCKOEe TUIAHMPOBAHWE y4eOHOTO MaTepuaiia, B KOTOPOM
JlaH BapUaHT pacrnpeneseHus OONbIIed 4acTH pe3epBHOIO BPEMEHU 10 TEMaM
nporpamMmbl. TpaauimoHHas Ta0iauIla TEMAaTHUYECKOTO IJIAaHUPOBAHUSI MpeJiBa-
psieTcsl OTJIEIBHOM MOSICHUTEIBHOM 3anucKoi (c. 38), B KOTOpO# JaHO KpaTKoe
000CHOBaHME CTPYKTYpbl TabauIs! (¢. 40 - 50).

B Hacrosiee nmocobue BKIOUEH 00JbIIoN pa3aen «YueOHuk “Xumus. 10 —

11 xmaccel” Kak HOCHUTENb COACp)KaHWS OOy4YeHUS XMMHH Ha 0a30BOM ypPOBHEY.

Kpome obmiet xapaktepucTuku ydeOHuka (c. 52) 31ech NPUBOIATCS PEKOMEH 1A~

uuu 1o padore ¢ yueoOHukom (c. 57 - 86). Paborast Hag >TUM pazaenom mocoOus,

aBTOP UCXOJWJI U3 TOTO, YTO KaXKJbIA YyUUTEIb, 00J1a/1asi YHUKAIBHOU MHIUBU]TY-

QIIbHOM METOJIMYECKON CUCTEMOM, pa3zpadaTbiBaeT KOHKPETHYIO CTPYKTYpY M CO-

JIEp’)KaHUEe KaXJIOro ypoKa caMoCTOsTeNbHO. OTCI0/1a 1IeTb BKIIIOUEHHS TaHHOTO

paszena B mocoOue — pa3bICHEHHE COJEPKaHUs TeM M maparpadoB yuyeOHUKA U

o0IIMe PeKOMEHAAINH TI0 UX UCTIOJIh30BaHUIO B Y4E€OHO-BOCITUTATEIHHOM MPOIIEC-

C€ B paMKax TPAaJIMIMOHHOW KJIACCHO-ypPOUHOU cucteMsl. [IoaTOMy 1o cBOEH CcyTH

paznen «Yueonuk “Xumus. 10 — 11 kmaccbl” Kak HOCUTEIb COACPKAHUS 00yUeHUs

XUMUHU Ha 0a30BOM YPOBHE» IMPEACTABISIET COOONH METOINYECKU KOMMEHTApU K

y4eOHUKY.

MeTtoanueckuii KOMMEHTapHil BBICTPOEH 10 €MHOMY IUJIaHy:
OTtpaxkenue conepxkanus [IpuMepHoil mporpaMMbl B yueOHUKE, TIe TTPUBO-

JIATCSI CBEICHUSI O pacIpeleIeHun UIaKkThueckux enuuui] [IpumepHoii mporpam-

MBI 110 Tlaparpadam;



JlomoTHUTENbHBIE MaTepuaibl K TJaBe, PacKpbhIBAIOIINEe B 00OIIEM BUIE CO-
nepkanue naparpa@o 0e3 HOMEPOB U OTMEUEHHBIX B YUE€OHHUKE 3HAKOM « @));
Kpartkue pekoMeHauuy 1o U3y4eHHIO TEMBbI, BKIIOYAIOUIUME OOUIMe 3aauu
U3Y4YEHUS] TeMbl U KOMMEHTapui K naparpadam TOW WIM UHOM TEMbI, B TOM YHCIIE
PEKOMEHAAIMHU 110 XUMUYECKOMY SKCIIEPUMEHTY.
3aBepiiaercsa mocodrue peKOMEHAAIUSIMU TT0 Y4eOHO-METOAMYECKOMY U Ma-
TEPUATbHO-TEXHUYECKOMY 00€CIEUeHNI0 yueOHO-BOCIUTATEIBHOTO Mpoliecca, pe-
anu3yemoro npu ucnosbzoBanun Y MK «Cdepbi».
ABTOp BBIpa)XaeT UCKPEHHIO 0J1aroAapHOCTh CBOUM Kaly’KCKUM KOJIJIEram
32 UX KOHCTPYKTHUBHYIO KpUTHUKY YMK nis 6a30Boro ypoBHSI CpeAHEH IIKOJIBI U
LEHHBIE MPEJJIOKEHUS 110 COBEPIICHCTBOBAHUIO YUeOHHUKA KaK CUCTEMOOOpa3yro-
miero dneMmenta Y MK:
® KaHIMJATy XMMHYECKUX HayK, aoueHTy A. K. Axnebununy (Kamyxckuii roc-
yHuBepcuteT uM. J. K. Llnonkosckoro);
e npencenarento KamyXCKoro peruoHajabHOTO OTAEIEHUSI ACCOLMAIMN YUUTENEH
U npenojasaresei xumuu E. B. buproinHou;
o yuurensm xumun O. JI. boosuiéBoit (EpaeneBckas cpemnsis mkona Kamykckoit
obnactu), E. H. Imutpuenoii (mkona Ne 1 r. XKykosa Kamyxckoit obnact) u
H. A. TapakanoBoii (mkosia Ne 5 r. Kanyrn).
Ocobas 6marogaprocth Hapognomy Yuutento Poccuiickoit denepannu E.
B. Heuuraiinosoi (muteid Ne 1 r. [{umistacka PocToBckoi 0051acTH) 32 OTPOMHYIO
paboTy Mo AMIAKTHYECKOMY aHaiIM3y U oT6opy Bo Bcemupnoii Ilaytune uHbOP-
MAaIMOHHBIX PECYPCOB, KOMIUIEMEHTapHbIX Maparpadam yueOHUKa U o0ecreunBa-
IOUMM (POPMHUPOBAHUE U PA3BUTHE KPUTUUECKOTO MBIIIJICHHUS CTAPIICKIACCHUKOB
B [IPOLIECCE U3YUYEHUS XUMUU HAa 0a30BOM YpPOBHE.



BBEAOEHUE

MpuHUMnbl oTOOpa coaepxxaHua obyyeHmna xmumum B 10 — 11 knaccax
Ha 6a30BOM ypOBHe
[TepBoiii mpuHIUMIT 0TOOpa coAepkaHus 00yueHHUsI BCE paBHO KaKoMy y4deO-

HOMY MMpCAMCTY COCTOUT B CTPOI'OM COOTBCTCTBUU COJACPIKAHUA LCIISAM O6Y‘1€HHH.

B cootBercTBUM ¢ DenepanbHBIM FOCYIaPCTBEHHBIM 00pa30BaTeIbHBIM CTaHIap-
TOM cpeaHero oOmero oOpa3oBaHUsS OCHOBHBIC II€JIM 3aBEPIIAOIICTO dTara

MIKOJBHOTO O6pa30BaHI/I$I COCTOAAT:

)

2)

3)

4)

B 3aBepLICHUH (OPMHUPOBAHUS Yy O0YUYaIOIIMUXCS CPEACTBAMU KYJIbTYPbl, HAYKH,
UCKYCCTBa, JIUTEpaTyphl OOLIEH KYJIbTYpbl MU OTHOCUTEIIBHOW LIETOCTHOW CH-
CTEMBbI 3HAHUH, JEATETLHOCTEeH U MPEACTABICHUN O MPUPOJIE, OOIIECTBE U Ue-
JIOBEKE;
B (OPMHUPOBAHUU YCTOMUYMBOW MOTPEOHOCTH YUYHUTHCS, TOTOBHOCTH K HETpe-
PBIBHOMY 00pa30BaHMIO, CAMOPA3BUTHIO U CAMOBOCIIUTAHUIO, K CO3UIaTEIbHON
Y OTBETCTBEHHOM TPYJOBOM JE€ATEILHOCTH Ha 0JIaro ceMbH, OOIIECTBA U rOCY-
JApCTBa;
B Pa3BUTUU MHIUBUIYAIBHOCTH M TBOPYECKUX CIIOCOOHOCTEH C YYETOM IpO-
(dbeccOHANIbHBIX HAMEPEHUM, UHTEPECOB M 3alPOCOB OOyYaroIIUXCs, HE0O0XO-
TUMOCTH A(PPEKTUBHONW TOATOTOBKH BBIMYCKHMKOB K OCBOCHHIO MPOrpamMm
po¢eCCHOHATILHOTO 00pa30BaHUS;
B 00€CIEUYEeHNN yCIOBUI 00yUYeHHUs] M BOCIUTAHUS, COLUAIN3AINHA U JyXOBHO-
HPABCTBEHHOI'O Pa3BUTHs O0y4YarOIIMXCA, (POPMUPOBAHUM TPAKIAHCKON HIECH-
TUYHOCTH, COLIMATIBHOTO CTAHOBJICHHUS JINYHOCTH, CAMOPEAIN3ALMA B COLIMAIIb-
HO Y JINYHOCTHO 3HAYMMOU JAESATEIbHOCTH.

[enn n3y4yeHuss XUMUU B CPEHEN LIKOJIE KOHKPETU3UPYIOT OCHOBHBIE LIEJIN

c yuéroMm cnenupuKd XUMUHU Kak HAyKu W Kak ydeOHoro npeamera. Ha 6a3zoBom

YPOBHE U3YUYECHHS IIPEIAMETA OHU 3aKJIFOYAIOTCS:

)

2)

B (hOpMUPOBAHUU y OO0YUAIOUINXCS YMEHHs BUIETh U TIOHUMAaTh LEHHOCTh 00-
pa3oBaHMs, 3HAUMMOCTh XUMHUYECKOT'0 3HAHUSA JJIs1 KaXKI0I0 YEJIOBEKA, HE3aBU-
CUMO OT €ro npo(eccHOHaIbHON eATEeIbHOCTH, YMEHUS pa3inyaTh (akThl U
OLICHKH, CPAaBHUBATH OIICHOYHBIE BBIBOJABI, BUAETb WX CBS3b C KPUTEPUSIMU
OLICHOK M CBSI3b KPUTEPUEB C ONpPEACIEHHON CUCTEMOM LEHHOCTEH, (popMyIu-
poBaTh U OOOCHOBBIBATH COOCTBEHHYIO MTO3UIIHIO;

B (popMHUpOBaHUM y 00yUaIOIIUXCSl LIEJIOCTHOIO MPEACTABIECHUS O MUPE U POJIH
XUMHH B CO3JaHUM COBPEMEHHOW €CTECTBEHHOHAYYHOM KAPTHHBI MHpA, yMme-
HUSL OOBSICHATH OOBEKTHI M NPOLECCHl OKPY’KAIOIIEH JEHCTBUTEIBHOCTH —
[IPUPOJHOM, COLMAJIbHOM, KYJIbTYPHOM, TEXHUYECKOU CpElbl, UCIOIb3Yys IS
JTOTr0 XMMUYECKUE 3HAHUS;



3) B IpuoOpeTeHUU 00YUYaIOIIMMUCS OTbITa pa3HOOOPA3HOU AESATEILHOCTH, OIbITA
MO3HAHUS U CaMOTIO3HAHUS, KITFOUEBBIX KOMIIETCHTHOCTEH, UMEIOIIUX YHHUBEP-
CaJIbHOE 3HAYCHHE /IS PA3IMYHBIX BHUJOB JICATCILHOCTH: HABBIKOB PEIICHUS
npoOJieM, MPUHATHS PEIICHUM, TTOUCKa, aHanu3a U 00paboTku WMHOOpPMAIINH,
KOMMYHUKATUBHBIX HaBBIKOB, HABBIKOB M3MEPEHUM, HABBIKOB COTPYAHUYECTBA,
HABBIKOB 0€301MacHOTO 0OpaIIeH s C BEMIECTBAMU B TOBCEIHEBHOM JKU3HU.

Crnenyet oOpaTuTh BHUMaHHE HA TO, YTO IEISIMU 00yUYEHUSI XUMUU HA 6a30-

BOM yYpOBHE HE SIBIISTFOTCS:

e OpHCHTANMs OOYyYaromuXcs Ha MPO(ECCHH, B KOTOPHIX XUMUYCCKUE 3HAHMUSI
UTPAIOT KIIIOYEBYIO POJIb;

e mpeanpodeccuoHaNIbHas MOATOTOBKA B 00JACTH XUMHUYECKON HAYKU U XUMUYe-
CKHX TIPOU3BOJICTB.

ba3oBBIil Kypc XMMHHM CpEJHEH IIKOJbl YYUTBHIBAET MPOPECCUOHAIBHYIO

OpHCHTAIMI0 OOyYaroIMXCS B KjaccaX Npoduici, BBIMYCKHUKA KOTOPBIX HE

BCTPETATCS ¢ XUMHUEH MPHU MPOJIOJDKEHUN 00ydYeHHUs B 00pa30BaTeIbHBIX OpPTraHM-

3alMsaX BhICIIEro ImpodeccruoHaabHOro oopazoBanus. [loatomy obmias 1enb «ad-

(eKTUBHOM MOATOTOBKH BBIMTYCKHUKOB K OCBOCHHIO ITPOTrpamMM MpodecCHOHATbHO-

ro oOpazoBaHus» B Ipolecce 00ydYeHHUs] XUMUHU B JIAHHOM CIIy4ae peain3yercst He

Yyepe3 3HAHUEBYIO, a Yepe3 JEATEIbHOCTHYIO COCTaBISIONIYIO COACpXKaHHs 00yde-

HUS. XMMHAYECKHUE 3HAHUS U CTICU(PUIESCKUE YMEHHUS UTPAIOT OTINHEHHYIO POJIb,

obecrieunBas popMUpOBaHUE HAa XMMHYECKOM MaTepuaje YMEHHs NPABUIBHO HC-

TI0JIb30BaTh TEPMHUHOJIOTHIO U CHMBOJIUKY; IIOTPEOHOCTH BECTH JTUAJIOT, BBICTYIIIH-

BaThb MHEHHUE ONIMOHEHTa, Y4aCTBOBATh B JIUCKYCCHM; CITIOCOOHOCTH OTKPBITO BBI-

paxaTh U apryMEHTHPOBAHO OTCTaUBaTh CBOIO TOUKY 3PEHUSI.

JlomoHUTENbHOE IO OTHOIIEHUIO K [IpumepHOl OCHOBHOW 0Opa3oBaTelb-

HOW TporpaMme CpemHero oOImero o0pa3oBaHUs COJAEpKaHHE OOYUCHHS] XUMUU

OBLJI0 OTOOpPaHO B COOTBETCTBUU BAKHEUIITUMU JUITAKTUICCKUMU MTPUHITUTIAMU:

1) noctymHOCTH OOy4YeHHs] B TOM €r0 acleKkTe, KOTOPHIH peryimpyer oTdop co-
JepkaHus o0ydeHus. YU€T 3araca 3HaHUM U yMEHHH (Te3aypyca), chopMupo-
BAaHHOTO Yy IIKOJBHUKOB TMPU U3YYCHUH XUMHH U JPYTUX MPEIMETOB €cTe-
CTBEHHOHAYYHOTO IIMKJIa B OCHOBHOM IIKOJE, 3aTPY/HEH TEM, UYTO Te3aypyChl
YYaIIUXCsl OJJHOTO M TOTO K€ Bo3pacrta paznmuuHbl. [losTomy mpu otbope co-
NepKaHusT 00ydYeHUs XUMHUHU YUWUTHIBAJIAcCh yCpeAHEHHAs TPYIHOCTHh YUCOHBIX
TEKCTOB, ONpeJesieMas Ha OCHOBE COJep)kaHUs yueOHHKOB cepuu «Cdepb»
JUISI OCHOBHOM IITKOJIbI;

2) Hay4YHOCTH, T.€. HEIPOTUBOPEUYUBOCTH OCHOBHBIM TOJIOKEHUSIM TEOPHUH, B paM-
KaX KOTOPBIX Ha TOM WJIM WHOM 3Tare oOydeHHUs u3jaraercs ydeOHas uHOP-
MaIus;



3) CHUCTEMHOCTH KaK HANpaBJIEHHOCTH BCEHl COBOKYIHOCTH JHJIAKTHYECKUX €IU-
HUIl Ha (D)OPMUPOBAHKNE HAYAIBHBIX MPEACTABICHUN O KOHILIENTYalbHbIX CHCTE-
Max XMMHUYECKOW HayKu. [IpUHIIMI CUCTEMHOCTH OTHOCHUTCS K pe3yJibTaTy 00-
pa30BaTENILHOTO IpOLECCa, KOTOPbII MOXKET ObITh JOCTUTHYT B TOM ClIy4ae, ec-
JM 3TOT MPOLIECC TOCTPOEH MPH BBIIOJIHEHUHU IPYIUX MPUHIUIOB 00y4eHus, B
TOM YHCJIE TPUHIIUIA CHCTEMATHYHOCTH;

4) cBsi3u O0YYEHHUS C KU3HBIO, KOTOPBIN MPOSBISIETCS BO BKJIIOYEHUU JOMOJIHH-
TEIbHOW yueOHOW MH(pOpMAaIMK, aKTyalbHOW JJIs TaHHOTO BO3pacTa o0ydaro-
IIUXCSL.

Kpome sToro npunuunamu B oTOope coaepxaHusi oOydeHus Xumuu B 10 —

11 xnaccax Ha 6a30BOM ypOBHE CTaJIU:

1) opueHTanus Ha MCMONb30BAHUE JOMOJHUTEIBHBIX HCTOYHUKOB XMUMHUYECKON
uHpopMmaiuy, BKiItodas UHTepHET-pecypebl;

2) aKIIEHTUPOBAHUE BOIIPOCOB, CBA3AHHBIX C OMOJIOIMYECKUM JICHCTBUEM BELIECTB
Y OKa3aHUEM MEepPBOM T0BpaueOHOM MOMOIIM IIPU OTPABIIEHUSAX, 0XKOTax U JIpy-
IMX TPaBMax ;

3) OTKa3 OT MOBTOPHOTO M3JIOKEHUS TUIAKTUYECKUX E€AUHUI], U3yUYEHHBIX B OC-
HOBHOI IIKOJIe, ¥ MEPEHOC 3TOr0 Marepuajga Ha CaMOCTOSTENbHYIO paldoTy
00yuyaromxcs Mo MOBTOPEHUIO.

XumMunyeckun Tesaypyc y4vawmxca K Hayany 10 knacca
[[TkonbHUKH, KOTOpPHIE B 8§ M 9 Kaccax U3ydalu XUMHUIO C UCTOJIb30BAaHUEM
YMK «Cdepsoi», npu HaamexameMm TPUICKAHUN TOJKHBI ObUIH YCBOUTH CIIEY-
FOIIMHA 00BEM XUMHYECKUX 3HAHUIL.

O6wue Hay4YHble NOHAMUSA

[Ipenmer xumun. Xumus U Jpyrue eCTeCTBEHHbIe Hayku. HayuHoe HaOt0-
JICHUE KaK OJWH U3 METOJ0B XMMHUU. XUMHUUYECKUN SKCIIEPUMEHT — OCHOBHOU Me-
TOJI U3yUYE€HHUS CBOMCTB BEILIECTB.

OrtanoH. OTHOCUTENBHOCTh U3MEPEHHUI.

Knaccudukanusa. OcHOBaHMSI KIacCU(PUKALIMH.

3aKOHbI U meopuu XumMuu

['paHuiel TPUMEHUMOCTH €CTECTBEHHOHAYUYHBIX 3aKOHOB. 3aKOH MOCTOSIH-
CTBa COCTaBa BEIIECTB. 3aKOH COXPAHEHHUSI MACChl BEIIECTB MPU XUMHUYECKUX Pe-
akiusax. [lepponnyeckuii 3akoH. 3aKOH ABOTaapo.

ATOMHO-MOJEKYJISIPHOE YUECHHE.

' Cwm. Taxoxke c. 172 — 173 yueGnuka.

> Kypun, A. A. Xumns. PaGoune nporpammbl. [TpeamerHas muaus yue6unkoB «Cdepbn». 8 — 9 KIacchl :
mocobue ans yuureneld obmeobpasosat. yupexkaernid / A. A. XKypur. — M. : [Ipocsemenue, 2012. — 80 ¢. —
C.10-21.



ATtoM — cnoxHas yactuua. OnsITel A. A. bekkepens. [Inanerapnas monens
atoma 3. Pesepdopaa. OCHOBHBIE YAaCTULIBI ATOMHOTO SIA[pa: MPOTOHBI U HEUTPO-
Hbl. DJIEKTPOHEUTpaIbHOCTh aToma. [lepBoHavanbHOE NpencTaBlieHHE 00 dJeK-
TPOHHOM CJI0€. EMKOCTH 3JI€KTPOHHOrO CIOS. YCTOMYMBOCTH BHEIIHETO HIIEK-
TPOHHOTO cJiosA. MI3MeHeHne yncia 3JIEKTPOHOB HAa BHEIIHEM 3JIEKTPOHHOM CJIOE C
YBEJIIMUEHUEM 3apsia siapa aToMoB 3seMeHToB | — I mepronos.

Knaccudukanus xumuueckux snemeHToB. I[lepmoamueckas cucrema Kak
€CTECTBEHHOHAay4YHasl KJacCU(PUKaluusg XMMHUYECKHX 3yeMeHTOB. [lepuoanueckas
Tabnuua (KkopoTkas u JuMHHAS (Gopmbl). [lepruon. dusnueckuil CMbICIT HOMEPA Te-
puon. bonbime u mManesie nepuoasl. [lepronbl B pa3Hbix hopmax nepuoanyecKux
Tabiaui. ['pynmbl B KOPOTKOM M JIJIWHHOW (opMax NEPUOJAMYECKON TaOJUIIBI.
['maBHble U TOOOYHBIE MOATPYNNbl. A- U B-rpymnmnel. ®usnyeckuil cMbICT HOMEpa
IpyNIbl 1 3JIEMEHTOB TJAaBHBIX noarpynn (A-rpynm). @U3n4ecKkuid CMBICI MO-
PALKOBOIO HOMEpa XMMHYECKOrO 3JieMeHTa. M3MeHeHue CBOMCTB XMMHUYECKHUX
AJIEMEHTOB B IEPUOAAX U rpynnax. [lepuonnueckoe n3aMeHeHne 4yncia 3JIEKTPOHOB
Ha BHELIHEM JJIEKTPOHHOM CJIO€ U MEPUOJUYECKOE M3MEHEHHE CBOWCTB XMMHUE-
CKHMX DJIEMEHTOB U MX COCIMHEHUN. XapaKTepUCTHUKAa XMMHUYECKOTO 3JIEMEHTA I10
€r0 IMOJIOKEHUIO B IEPUOINYECKON CUCTEME.

Xumuueckas cBsizb. OOpazoBaHue MOJEKYI BOIOpoja, a3oTa. KoBaneHtHas
CBsA3b. BaneHTHOCTh. BaneHTHbIE BO3MOXXHOCTH aroMa. OTHOCUTENIbHAS 3JIEKTPO-
OTPULATEIIBHOCTh aTOMOB. Psij1 anektpoorpuuarensHocTu. [lonsiprocTs cBs3u. Ya-
cTUUHbIN 3apsa. KoBaneHTHast nmosisipHas U HenoJisipHas cBsizu. OOMEHHBIA U J0-
HOPHO-AKIENTOPHBIN MEXaHW3Mbl 00pa3oBaHus KOBaJeHTHOU cBsi3u. Monbl. Mon-
Has CBs3b. | paHUIBl IPUMEHUMOCTH MOHSITHUS «BaJEHTHOCTb». CTENEHb OKHCIIE-
HUA. MakcuManbHas 1 MUHUMAaJbHas CTENEeHb OKUCIeHUsA. OnpeaeneHue CTeneHn
OKHCJIEHUS TI0 AJIEKTPOHHOU (opMyiie BeulecTBa. OmnpenesaeHre CTeNeHn OKHUCe-
HUS 110 MOJIEKYJISIpHOM (opmyse OMHApHOTO coeiMHEHus. BaieHTHOCTb, 3apsin
MOHA M CTeneHb OKucieHus. Kpucramnpl. THIBI KpUCTALNIMYECKUX PEIIETOK:
aTOMHAsl, MOHHAs, MOJIEKYJISIpHAs, MeTa/uInyeckas. 3aBUCUMOCTb (PU3NUYECKUX
CBOMCTB BELIECTB OT TUIIA KPUCTAJUIMYECKUX PEIIETOK.

DIIEKTPONPOBOJHOCTh PACTBOPOB. DJIEKTPOJUTHI U HEIIEKTPOIUTHL. DJIEK-
TponuTudeckas auccoruanusi. CuiabHble U cla0dble 37EKTPOIUTHI.

Xumuyeckass HomeHKa1amypa
XUMUYECKAN SJIEMEHT. 3HAKUM XHUMHUYECKUX 3JIeMEHTOB. COCTaB BEILECTB.
KadecTBeHHBIN W KOJUYECTBEHHBIN cocTaB. Xumuueckas dopmyna. Uaaeke. Yre-
HUE XUMHUYECKUX PopMyII. DIEKTPOHHBIE U rpadudeckue GOpMyIIbI.
Homenknarypa GunapHbix coenuuenuii. CocTaBiieHne Ha3BaHUN OMHAPHBIX
COEAMHEHU 0 M3BECTHOM (opmylie BemiecTBa. OrnpenerneHue BaJeHTHOCTU IO



dbopmye BemecTBa. CocraBienue (Gpopmysn OMHAPHBIX COCAMHEHHWM MO WX Ha3Ba-
HUSIM.

Xumnueckue ypaBHenus. KoadpuimeHTsi.

Homenkiiatypa OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COEIMHEHUI.

VYpaBHEHUS ANEKTPOIUTUUECKON rccoruanuu. MoJeKyIsipHble 1 UOHHBIE
YPaBHEHHUSI XUMHUECKUX PEaKIINUH.

Xumuyeckas na6opamopus

Xumunueckass Jsaboparopus. OOOpynoBaHHME XUMHUYECKOM J1abOpaTOpUU.
[TpaBusa 6e30MacHOro MOBEACHUS B XUMUYECKON J1a00opaTopuu.

[Ipuémel paznenenus cmecei.

[Tonyuyenue kucnopona B jaboparopuu. CoOupaHue KHCIOpOJa METOIOM
BBITECHEHUS BO3yXa.

[Tonyuyenue Bomopona B naboparopuu. [lpuHuunel aeicTBUsS amnmapara
Kunna u npubopa JI. M. Kupromkuna. Cobupanue BoAOpOia METOAOM BbITECHE-
HUS BOJIbl. Mepbl 0€3011acCHOCTH ITPU paboTe C BOJOPOIOM.

[Tosrydyenne 4nucTon BOIBI.

Wuaukatopsl. OKkpacka METHJIOpaHXKa, Jlakmyca U ¢eHoiTaienHa B pas-
HBIX Cpeliax.

Xumuveckue peakyuu

Pu3nyecKkne U XMMUYECKHUe siBiIeHus. [Ipr3Haku XUMUYECKUX PEaKLMi: U3-
MEHEHHE OKpacku, 00pa3oBaHUE ra3a, BbIJCICHUE CBETa U TEIlIa, MOABIICHUE 3aIla-
Xa, BBINAJEHNE 0CaJIKa, pACTBOPEHHE OCAJIKA.

OcHoBaHus KJIacCU(PUKALUKA XUMUYECKUX peakuuid. TUIbl XUMHUYECKUX pe-
aKUWW: COeTMHEHNUS, Pa3JIOKEeHHs], 3aMeIlleHNs, OOMEeHa, HeUTpalnu3aluy Kak 4yacT-
HBIM ciydyail peakuuii oOMEHa, 3K30T€PMHUYECKUE, DHIOTEPMHUYECKUE, OKHCIIH-
TEJIbHO-BOCCTAHOBUTEIbHBIE, KATAIUTUUECKHE, OOpAaTUMbIE U HEOOpaTUMBbIE.

OxuciieHre, BOCCTAHOBJIIEHUE, OKUCIIUTENb U BOCCTAHOBUTEND C TOYKH 3pe-
HUsI U3MEHEHUS CTEIIEHEN OKUCIIEHNs AaTOMOB.

['eneTnyeckuil psii TAMMYHOTO METaJla, MeTasia, oOpasyromiero amgorep-
HBI THAPOKCHUJ, TUIIMYHOTO HeMeTaula. BO3MOKHOCTH IMOIy4YEeHHsS] COENVMHEHUN
HEMETAJJIOB U3 BEUIECTB IPYTHUX KIIACCOB.

CKOpOCTh XMMHUUYECKON peakUud. 3aBUCUMOCTh CKOPOCTH XUMHUYECKOU pe-
aKIUU OT YCJIOBUM €€ IPOBEACHUSA: HArPEBAHUE, YBEINYCHUE KOHLEHTPALUU HC-
XOJHBIX BELIECTB (AJi1 TOMOTEHHBIX peaKluil) WIK MOBEPXHOCTH CONMPUKOCHOBE-
HUA (17151 TETEPOreHHBIX PEAKIINi ), UCTIOIB30BaHUE KaTaIu3aTopa.

[Ipsimas u oOpaTHas xumMuueckue peakuuu. OOpaTuMble XUMUUYECKUE PEaK-
1uu. M3MeHeHnne CKopoCcTH XMMHUYECKOM PEaKkLUU BO BpEMEHU. XUMHUUYECKOE PaB-
HOBECHE.

Peakuuu nonsoro oOMeHa.



Ceoiicmea seujecms

Yuctele BemecTBa. CMecH BelIECTB. ['€TepOoreHHble U TOMOTE€HHBIE CMECH.
[IpocTeie BemiecTBa. CioxHbIE BelllecTBa. buHapHble coequHenus. BemecTBa mo-
JIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHUS. MeTaiuibl U HEMETAILIBI.

OcHOBHBIE KJIacChl HeOpraHmyeckux coeauHeHui. Oxcuabl. Knaccuduka-
g OKcuaoB. PU3nUecKrue CBOMCTBA OKCUI0B. XUMHUUECKHE CBONCTBA OKCH/IOB.

Bopna. Cocras Bonbl. dusnyeckue cBOMCTBa BOAbl. Boga Kak pacTBOPUTEIb.
Tabnuua pactBopuMocTy. HeHacklleHHbIe, HACKIIIEHHBIE U TIEPECHIIIEHHBIE pac-
TBOpHI. B3aumopeiicTBre Boibl ¢ METAJIIaMU, OKCHIAMHU METAJIIOB U HEMETAJIJIOB.

[I'mppokcuabl. ['mAPOKCUIBI METAIIIOB M HEMETAJLIOB.

OcHoBanus. Knaccudukanus oCHOBaHMM: OAHOKHCIIOTHBIE M JIBYXKHUCIIOT-
HbI€, HEPACTBOPUMBIE M pacTBOpuMbIe (1i€noun). OOmMe CBOMCTBA OCHOBaHUM:
B3aUMOJEUCTBUE C KUCIOTaMHU. B3auMmoaelncTBue Iiejg0Yed ¢ KUCIOTHBIMHU OKCHU-
namMu. PaznokeHne HepaCTBOPUMBIX OCHOBAHUM ITPU HAarPEBAHUM.

Kucnorsl. I'uapokcuipl HEMETAIOB KAaK MPEICTABUTENN KUCIOPOACOAEpa-
X KUcJIoT. beckucinopoanbie KuciaoTel. CocTaB KUCIOT. KHCIOTHBIM OCTaTOK.
OCHOBHOCTH KHCJIOT M BaJCHTHOCTb KHUCJIOTHOTO ocTaTka. OOIue CBONCTBA KHC-
JIOT: U3MEHEHHUE OKPACKH MHJIUKATOPOB, B3aUMOJICUCTBHUE C METAJJIAMU, OKCUIAMHU
METAIIJIOB, THAPOKCUIAMHU METAJIOB.

AMdorepHocTb. CBOICTBA aM(OTEPHBIX OKCUAOB U TUAPOKCHUIOB.

Connu.

XHUMHUYECKHE CBOMCTBA KUCJIOT, OCHOBAHUM U COJIEW C TOUKHU 3PEHUSI TEOPUHU
AIEKTPOJUTHYECKON JUCCOIUALINH.

[TomoxeHne HEMETAUIOB B MEPUOJAUYECKON CUCTEME XUMHUYECKUX JJIEMEH-
toB [[. . MenneneeBa. DNEKTPOHHOE CTPOEHUE AaTOMOB HemeTauioB. [IpocTeie
BEILIECTBA — HEMETAJUIbI KaK OKUCIIMTEIN U BOCCTAHOBUTEIIH.

[TonoxeHue rajJoreHoB B NEPUOJANYECKON CUCTEME XMMHUYECKUX DJIEMEHTOB
. . MenneneeBa, CTpOEHHUE aTOMOB M MOJIEKYJI. B3auMonencTBue xiaopa ¢ BOJI0-
ponoM, dochopom, HATpuUem, Kelae3oM, Melnbio, MeTaHoM. [lomyuenue xiopa
AJIEKTPOJIU30M PACTBOPA XJIOPUAA HATPHUs; B3aUMOJECUCTBUEM KPUCTAIIIMYECKOTO
IEpMaHTraHaTa Kajiisi C KOHIIEHTPUPOBAHHBIM PACTBOPOM COJITHOM KUCIIOTHI.

XiopoBogopoa. PacTBopenne Xa0poBogopoia B BOJE, OKUCIEHUE XJIOPOBO-
nopoja B npucytctBuu xyopuaa meau(ll), Bzaumoneiicteue ¢ aneruneHom. Cols-
Has KHMCJIOTA KaK CHJIbHBIN JIEKTPOJIUT: B3aUMOJEHCTBUE C METAJUIAMH, OKCUAAMU
METAJIJIOB, TUAPOKCUIAMH METAIIJIOB, C COJISIMU. XJIOpUAbl B ipupoje. [lonyyenue
XJIOPOBOJIOPOIA U COJISTHOM KUCJIOTHI B IPOMBIIINIEHHOCTH (CUHTE3) U B JabopaTo-
PUM W3 KPUCTAILUIMYECKOTO XJIOpHUAA HATPUS U KOHLUEHTPUPOBAHHOU CEPHOU KHC-
JIOTBL.



dwuszuueckue cBoiictBa Ppropa, Opoma u noaa. CpaBHEHHE MPOCTHIX BEUIECTB
KaK okuciutesned. OOiue cBOKWCTBA rajJOr€HOBOIOPOIOB KaK 3JIEKTPoJuTOB. [ a-
JIOTEHUIbI B IPUPOE. bronornyeckoe 1elcTBUE rajJoOreHoB.

XUMHYECKHAN 3EMEHT Boaopoa. Bomopon B mpupoxe. IIpoctoe BemecTBo
BOJOpoJ. Pu3nuecKue CBOMCTBA BOAOpoAa. B3aumozeiicTBre BOgopoaa ¢ KUCIO-
pOIOM, CEPOMH, XJIOPOM, a30TOM, HATPHUEM, KalblUueM. Bonopoa Kak BOCCTaHOBH-
TEJb.

[Tonoxxenue KuCIOpOma W CEpbl B NEPUOAMYECKOM CHUCTEME XMMHUYECKHX
anemeHToB [[. 1. MenneneeBa, cTpoeHnE HX aTOMOB.

XUMHUYECKUN AEeMEHT Kuciaopo. Kucinopoa B npuponae. AmioTponusi Kuc-
nopoxa. IIpoctoe BemectBo kuciopona. dusznueckue cBoiicTBa Kuciaopona. B3au-
MOJICMCTBHE KHUCIIOpOJa C MeTa/llaMu (Ha MpuUMepe Kalblidsg, MarHus, MeIu), C
HeMeTaJUlaMH (Ha TpuUMepe cepbl, yriepona, pocopa), CIOKHBIMU BEIIECTBAMU
(na npumepe metana). ['openue. Kucioposa kak OKUCITUTEb.

Annorponusa ceprl. CpaBHEHNE XUMUYECKUX CBOMCTB KUCIOPOJA U CEPBI HA
IIpUMeEpax B3aWMOJEHUCTBUS C BOJAOPOJOM, AJTIOMUHHUEM, Kelle3oM. BoccraHOBH-
TeJIbHbIE CBOKCTBA cephl. [lomydeHue cepsl.

CepoBonopoa. BoccTaHOBUTENBHBIE U OKUCIIUTENIBHBIE CBOWCTBA CEPOBOJIO-
pona. CepoBopoponnas kucinora. Cynbduasl B npupone. buonornyeckoe naeit-
cTBHE cepoBoaopoa. KauecTBennsle peakuu Ha cynbdubl. [lomyuenue cepoBo-
JI0pO/Jia C MPOMBIIIJIEHHOCTH U B JIA0OpaTOPHUH.

Oxkcup cepoi(IV). Tlomyuenue oxcuna cepwi(IV) U3 cepbl, cepoBoiopoa,
OPUPOAHBIX CYJIb(PUA0B. OKHUCIUTETbHO-BOCCTAHOBUTEIIbHBIE CBOMCTBA OKCH[A
cepr(IV): B3aumopeiicTBue ¢ kuciaopoaom, okcuaom yriaepona(ll). Bzaumoneii-
ctBue okcuaa cepbl(IV) ¢ Bogoii, pacrBopamu menoueid. Cynb@UTbl U THIPOCYIIb-
¢butel. Oxcun cepbi(VI): B3aumoneiictBue ¢ Boaod. OKUCIHUTENbHBIE CBOWMCTBA:
peakuus ¢ pochopom, noguaom kanud. [lomyuenue oxkcuaa cepoi(VI).

@u3nyecKue CBOMCTBA CEPHOM KHUCIOTHI. PacTBOpeHME CEpHON KHUCIOTHI B
Boze. CBolCcTBa CEPHOM KUCIOTHI Kak 3JIeKTposiuTa. OCOOEHHOCTH CBOWCTB KOH-
LHEHTPUPOBAHHOM cepHOil kuciotel. CynbdaTsl U ruapocyibdarsl. KauecrBenHas
peakuus Ha cynbdaT-uoH. [lepBas momollpk Npu 0xorax cepHou Kuciaoroi. Cxema
MOJIyYEHHUSI CEPHOU KUCIIOTHI B MPOMBIIUIEHHOCTH.

A30T KaKk XMMUYECKHIl 3JIEMEHT U MPOCTOE BEIIECTBO: CTPOEHUE aToOMa U
CTPOECHHE MOJIEKYJIbl a30Ta. duznueckue cBoicTBa a30Ta. A30T KaK OKUCIUTEIb
(peakuuu ¢ JUTHEM U BOAOPOAOM) M KaK BOCCTAHOBUTENb (PEaKIUsi C KUCIOPO-
JIOM).

Annorponust ¢ochopa. CpaBHEHHE XUMUYECKOM AKTUBHOCTH O€IOro Hu
KkpacHoro ¢docdopa. OxucnautenbHble cBoMcTBa (ocdopa (peakius ¢ Kajauem),



BOCCTAaHOBUTEJIbHBIC CBOMCTBA (hochopa (peakius ¢ KucaopoaoM u xjopom). [To-
aydenue azota u docdopa.

AMMMAK: CTpOEHHE MOJIEKYJIbI, (pu3nyeckue cBoicTBa. PacTBopeHue amMmmu-
aka B BoJle. AMMHUayHasi BOJa. XMMHUYECKUE CBOKMCTBA aMMHUAKA: B3aUMOJCHCTBUE
C KHUCJIOTaMH, TOPEHHE, KaTaauTnueckoe okucienue. Conmu ammonus. KauectBeH-
Has peakius Ha UIOH aMMOHHUSI.

Oxkcup azota(l). BoccranoBuTenbHBIE CBOMCTBA (pEaKIUs ¢ IEPMAHTAHATOM
KaJlusl B KUCJIOM CpeJie), OKUCIHUTENIbHbIE CBOMCTBA (pEaklUHsi C BOAOPOJOM, YyT-
ném). Oxcun azorta(l) kak HeconeoOpasyrommii okcua. Oxcun azorta(ll): okuce-
HUE KHUCIOPOJOM BO3/ayxa, TepMuyeckoe pasznoxenue. Okeun azora(lV): B3anmo-
NeNCTBUE ¢ BOJIOM, ropeHue yriist B atmocdepe okcuaa azota(lV). CpaBHurenbHas
XapaKTEepUCTHUKA OKCUAOB a30Ta. OKCUAbI a30Ta KaK OJHA U3 MPUYUH BO3HUKHOBE-
HUSI KUCJIOTHBIX JTOXK/ICH.

A3zotHas kuciora. Ou3ndeckue CBOWCTBA a30THOM KUCIOTHI. Oco0Obie XUMU-
YECKHE CBOKMCTBA a30THOM KUCJIOThI — B3aUMOJECHCTBUE ¢ MeTaulaMu. CpaBHEHHE
peaKkUuii xKee3a ¢ paCTBOPAMU CEPHOM U a30THOM KUCIOT. B3aumopernctrue menu
C KOHLICHTPUPOBAHHOM a30THOW KHUCJIIOTOW M PacTBOPOM a30THOW KUCHOTBHL. Hut-
patbl. PasioxxeHue HUTPATOB IIpU HarpeBaHuu. IIpuMeHeHne a30THON KUCIOTHI U
HUTPATOB.

Baxneitmue coenunenust pocdopa. Oxcun docdopa(V): momydenue, B3au-
MozekicTBre ¢ Bojor. OprodocdopHas kucnora: GU3NISCKUES CBOMCTBA, TUCCOIH-
alusi, CBOMCTBa pacTBopa opTOPOoCPOPHON KHUCIOTHI KaK JEKTposnTa. Tpu psaa
docdaros. [Ipumenenne coneit oprogochopHOl KUCIOTHI. DBTpOPUKAIUS BOJIO-
EMOB.

VYrnepon. IlpocTeie BeliecTBa HEMOJEKYISIPHOTO CTPOEHHUS, 00pa30BaHHBIE
yTIEpoIoM; anMa3 U rpadur, ux cTpoeHue u (Gpu3uvdecKkue CBOMCTBA. AJCOpPOIHS.
XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB, OOPa30BAaHHBIX YIIIEPOJIOM: TOpPEHUE,
B3aUMOJICHCTBUE C MeTaUlaMu (KaJIbI[UEM, AQJIIOMHUHUEM), BOJOW, OKCHUJIOM
xemnesa(lll).

Bonopoansie coenunenus yraepoga. Meran: ¢u3nueckue CBOWCTBa, rope-
HUE, TMPOJIN3. DTEH: MOJIUMEPHU3aUs. DTUH: TOPEHUE, IPUCOSTUHEHHE BOIOPO/Ia,
peakuust H. /1. 3enunckoro. ben3on: xumuueckasi popmMyia, 06J1acTi IPUMEHEHUS.
OO1iee mpeacTaBiIeHUE O KHCIOPOJCOAEPKAIIMX OPraHUYECKUX COETUHEHUSX
(?TaHO, TJIUIIEPUH, YKCYCHAsI KUCIJIOTA, TII0K034).

Oxkcup yrinepoaa(ll): momydyenue, ropeHue, B3auMOJIEHCTBUE C BOJOM, BOC-
cTtaHoBlieHHE »kene3a u3 okcupaa sxene3a(lll). Oxcun yrimepoma(IV): peakuuu c
MarHueM, yriaepoaoMm, TBEPABIM I'MAPOKCUAOM HATpUsA. buosornyeckoe IelCTBUE
OKCHUJIOB YTJIepoa.



HecroiikocTe yronbpHOW KuCIOTHL. KapOoHaThl: pasiokeHHe HEpacTBOPU-
MBIX KapOOHATOB MPU HArPEBAHUM, B3aUMOJICHCTBUE C PACTBOPAMH CHUJIBHBIX KHC-
JIOT, TpeBpalleHue B TUApokapOoHaThl. ['mapokapOOHATHI: Pa3I0KEHUE MPU
HarpeBaHUM, B3aUMOJICHCTBHUE C pacTBOpamMu KHUCIOT U mienodeil. KapOonatel B
npupoze. [Ipumenenne kapOOHATOB.

Kpemnuii. Annorponust kpeMHusi. B3aumoielicTBue KpeMHUsS C KUCIOPOIOM
u yriepoaoM. Kap6opyan. Okcun KpeMHUS: B3aUMOJICHCTBUE CO IIEI0OYaMH, Kap-
OoHaTOM HaTpus U yriaéM. Pasnoxkenne kpeMHUeBOW KucaoThl. [IpupoHbie cumu-
katbl. CTekio, pocdop, pasHc, KepaMuKa, IEMEHT KaK UCKYCCTBEHHbBIE CUITMKATHI.

CpaBHenue cBoiicTB HeMeTaiutoB [V — VII rpynimt u ux coenMHEHUN.

OO61me CBOMCTBA METAJIOB: KOBKOCTh, IJIOTHOCTb, TBEPJIOCTh, AJIEKTPO- U
TEIJIONPOBOJAHOCTD, I[BET, «METALITUYECKUN» OJIECK.

Mertamibl Kak BOCCTAHOBUTENIMU: PEAKIMS C KUCIOPOAOM, pACTBOPAMH KHC-
JIOT, COJISIMU. Psi1 aKTUBHOCTH METAJLIOB.

[[{erounsie meTambl. [lonoxkeHne B MEpUOINYECKON CUCTEME XUMHYECKUX
sanemenToB /. 1. MenneneeBa, cTpoeHue aTOMOB. XMMHUUYECKHE CBOMCTBA: B3au-
MOJICHICTBHE C KUCIIOPOJIOM, Tajlor€HaMu, CEpPOid, BOJOU, paCTBOPOM cyib(dara Me-
nu(Il). I'mapoKcuap! menoYHbIX METAIIIOB: (PU3UUecKue CBOMCTBA, JUCCOIUAIIUS.

Kanbuii. ITlonoxkenue B MepUOIUYECKON CUCTEME XMMUYECKUX AJIIEMEHTOB
. . MenneneeBa, ctpoeHne aroma. OU3NYECKUE CBOMCTBA KajblUsd. XHUMUYE-
CKHE CBOMCTBA KaJIbIUS: TOPEHUE, B3aUMOJICUCTBHE ¢ BOAOW. OKCHa KaIbus: Gu-
3UYECKUE CBOMCTBA, MOJIYYEHHE, B3aUMOACHUCTBUE C BOJOWU. [ MAPOKCH KaJIbIuUA.
Comnu xanpuus.

’KéctkocTh Bonbl. CoctaB npupoaHbix BoA. CBolicTBa XECTKOM BObI. Bpe-
MeHHas (kapOoHaTHasi), MOCTOsIHHAS (HekapOoHaTHas) U o0uas KECTKOCTh BOJBI.
CriocoObl ycTpaHeHUs: KECTKOCTH BOJIBI.

Amomunuid. [lonoxeHne B NEpUOIUYECKON CUCTEME XUMHUUYECKUX 3JIEMEH-
toB JI. . MenneneeBa. dusnueckue CBOWCTBA aaiOMuUHMA. B3aumojeincTBue
AJTIOMUHHUS C KACIOPOAOM, BOJIOM, OKCHJIAMU METAJIIOB, COJISIMHU, PACTBOPAMU KHC-
J0T ¥ 1enodei. Okeua amoMuHMS: (pU3nUecKkue cBoiicTBa, ampoTepHOCTh. ['ua-
poKcHa amoMuHuUs: GU3NIECKUe CBOMCTBA, aMpoTepHOCTh. CONM AIFOMUHHSL.

Keneszo. [TonoxeHne B NEPUOANYECKON CUCTEME XUMUUYECKUX 3JIEMEHTOB /l.
N. MenneneeBa. OcoOEHHOCTH CTpOeHHUs aToma keie3a. du3nueckue CBOMCTBA
xenesa. Peakuust xkeneza ¢ KHCIOPOAOM, XJIOPOM, CEpOM, pacTBOpaMH KHUCIOT-
HeokucimTenen, comei. Okenp xene3a(ll): momyuenue, ¢pusndeckrue cBONCTBa, pe-
aKnus ¢ pactBopamu KUCIOT. ['mapokcua kenesa(ll): momyuenue, duzmueckue
CBOMCTBA, B3aMMOJEHCTBUE C PACTBOPAMH KHUCIOT, ¢ Kuciopoaom. Comum xeme-
3a(Il): monmyuenue, BoccranoButenbHble cBocTBA. Okcu xene3a(lll): monyuenue,
¢dbusnueckue cBoiicTBa, peakuus ¢ okcugom yriepoaa(ll), pactBopamu KHUCIOT.



I'mppokeuyn  xene3a(Ill): momyuenue, (usMueckue CBOMCTBA, Pa3joKEHUE IPHU
HarpeBaHWM, B3aUMOJICHCTBUE ¢ KHCIOTaMu. KauecTBeHHbBIE PEaKkIiy Ha WOH JKe-
ne3a(Il) (¢ kpacHol kpoBsiHOM cosibio) U MoH xkene3a(lll) (¢ xxénroit KpoBsHOU Co-
JIBI0 U POJAHU-UOHOM).

CrutaBsel: 4yTyH, CTajlb, OpOH3a, JATyHb, MEIBLXUOD, MOpATFOMUHUN. CIIjIaBbI
30J10Ta, cepedpa, maTuHbl. O0IacTH IPUMEHEHHSI CIUIaBOB.

Pacyémul no Xumu4yeckum (hopmyaam u ypasHeHUsIAM

Macca, oTHOCUTENBHAas aTOMHas Macca, OTHOCHUTENIbHAs MOJIEKYJspHas
Macca. MaccoBas 10J1s1 XUMHUYECKOI0 DJIEMEHTA B CII0KHOM BEILIECTBE.

MaccoBas 1011 paCTBOPEHHOTO BELIECTBA B PACTBOPE.

KommnuectBo BemecTsa. Ennanna konmyectsa Bemectsa. Ynuemo ABoraapo.
duznyeckuil cMbICa KO3()PUIIMEHTOB B YPABHEHUU XUMUYECKON peakuuu. Yrenue
YPaBHEHUU XUMHUYECKUX PEAKIIUU.

Macca ogHoro Mous Bemectsa. MossipHas Macca. MoJisipHblii 00bEM ra3oB.
OOBEMHBIE OTHOLIEHMSI Ta30B IPU XUMHUECKUX PEAKLIUAX.

Pacu€rsl: KOnMYecTBa BELIECTBA 10 U3BECTHOMY YMCIy YaCTHUL, KOJIUYECTBA
BEILECTBA 10 YPABHEHUIO XUMHUUYECKON PEAKIMU, MACChl BEIIECTBA 10 U3BECTHOMY
KOJIMYECTBY M OoOpaTHas, MacChl BELIECTBA MO YPABHEHUIO XUMHUYECKOW peakluu
II0 U3BECTHOM Macce IPYyroro BEIIECTBA, INIOTHOCTHU Ia3a IO €ro MOJSPHOM mMacce
U MOJISIPHOMY 00BEMY, MAcCChl BEIIECTBA IO U3BECTHOMY O0BEMY JIPYroro razoo0-
Pa3HOr0 y4YaCTHHKA XUMHUYECKOW peakUuH. Pacuérbl o XMMUYECKUM YPaBHEHUSIM
C MCIIO0JIb30BaHUEM OOBbEMHBIX OTHOIIEHUH T'a30B.

MouJtsipHasi KOHUEHTpALU.

Hcmopusa xumuu

3apoxeHue U BO3poxkacHue aroMucTuku. Pons M. B. JIoMmoHOcOBa B pas-
paboTKe aTOMHO-MOJIEKYJISIPHOTO YUEHUSI.

Ocnogubie Bexu B xu3nu J[. 1. MenpaeneeBa. Knaccuduxarus XuMuaeckux
AJIEMEHTOB U OTKPBITHE MEPUOANYECKOTO 3aKoHa. Hayunsiii nogsur 1. . Menne-
JeeBa.

UcTo4uyHukm ot6opa copepkaHus odyyeHUss Xummnm Ha 6a3oBOM ypoBHe
OCHOBHBIM HMCTOYHUKOM OTOOpa cojepkanus ctayna [IpuMepHass ocHOBHas
oOpa3oBaTeibHas MporpaMma CpelHero oOpa3oBaHUs B TOW €€ yacTu, KOTopas
KOHKPETU3HUPYET coziepKaHue oOydeHHs] XUMHUH Ha 6a30BoM ypoBHe. [IpuBeném eé
TEKCT, 00paTuB oco00e BHUMaHUE Ha TO, UYTO COJEpKaHHe paboydeil MporpaMmbl
MOJIHOCTBIO COOTBETCTBYET [IpuMepHOil OCHOBHON 00pa3oBaTeIbHON MPOTPAMMBbI
cpenHero oopa3oBaHusl.



OcHOB8bI Op2aHU4ecKoll Xumuu

[losiBneHue U pa3BUTHE OPTAHUYECKON XUMUU KakK Hayku. [Ipenmer opranu-
YECKOM XMMUU. MECTO M 3HAYECHHE OPraHUYECKOW XMMHUHU B CHUCTEME €CTECTBEH-
HBIX HayK.

XUMHYECKOE CTPOCHHUE KaK MOPSJOK COCIUHEHUS aTOMOB B MOJIEKYJIE CO-
[JIACHO WX BAJIEHTHOCTH. OCHOBHBIEC MOJOKEHUS TEOPUU XUMHYECKOTO CTPOCHUS
opraHnuyeckux coeauHeHnid A. M. bytnepoBa. YriepoIHbIi CKENET OPraHUYECKON
MOJIEKyJIbl. KpaTHOCTh XMMUYECKOW CBSI3U. 3aBUCMMOCTh CBOWCTB BEILIECTB OT XH-
MUYECKOT0 CTpoeHus: MoJieky. M3omepus u nzomepsl. [lonsarre o QpyHKIIMOHAb-
HOH Tpymnme. [IpuHIMIBl KiIaccuUKaUu OpraHUYecKuX coeauHeHunit. CucreMa-
TAYECKasi MEXIyHapoJHasi HOMEHKJIaTypa W MNPUHIUIBEI 00pa30BaHUs Ha3BaHUU
OPraHUYECKUX COCAUHECHUM.

Ankanel. Cmpoenue monekynvl memand. ['OMOJIOTHYECKUIM DSl ATKaHOB.
I'omonoru. Homenknarypa. M3omepusi yriaepoaHoOro ckeiera. 3aKOHOMEPHOCTH
U3MEHEHUS (PU3UYECKUX CBOMCTB. XMMHUUYECKHE CBOICTBA (Ha MpUMEpe MeTaHa U
JTaHa): peakluy 3aMelleHus (raJoreHupoBaHMUE), ACTUIPUPOBAHUS KaK CIIOCOObI
MOJy4YEeHUsI BAKHEUIINX COCAUHEHUN B OPraHUYECKOM CUHTe3e. ['opeHne MmeTtaHa
KaK OJIMH W3 OCHOBHBIX HUCTOYHHKOB TEIUIa B MPOMBIIIIEHHOCTH U ObITy. Haxox-
JICHHE B IPUPOJE U IPUMEHEHUE AIKAHOB. [loHamue 0 Yukioaikauax.

Aunkenbl. CmpoeHnue monekyavl dmujieHd. 1'OMOJTOTUYECKUN Pl aIKeHOB.
Howmenknarypa. M3omepus yriepogHoro CKejleTa U MOJIOKEHUs KPAaTHOUM CBSI3U B
MoJIeKyJie. XMMHUUYECKHE CBOMCTBA (Ha IpUMeEpe TUJICHA): PEeaKIUu MPUCOETUHE-
HUsl (TAJIOTEHUPOBAHUE, cUOPUPOBaHUe, TUPATALMS, 2UOPO2ATI0SeHUPOBAHUE) KaK
croco0 moyrydeHus: (DYHKIIMOHATBHBIX MPOU3BOJHBIX YTJIEBOJIOPOOB, TOPCHHUS.
[Tonumepuzanus dTUIICHA KAK OCHOBHOE HAIIpaBJIEHUE €ro ucnosb3oBanus. [lonu-
STUJICH KaK KPYMHOTOHHAXKHBIM MPOAYKT XMMHUYECKOTO Mpou3BojcTBa. [Ipumene-
HUE STUJICHA.

Ankanauenbl U kayuykd. [loHsTue 00 aikagueHax Kak YIJIEBOJOPOAaX C
JIBYMsI TBOWHBIMH CBsi3siMU. [lonmumepu3zanus nuBuHmia (Oyraauena-1,3) kak cro-
co0 TONy4eHHs] CUHTETUYECKOro Kayuyyka. HaTtypanbHblii U CHHTETHMUECKHI Kay-
yykn. Bynkanusanus kaydyka. Pesuna. [Ipumenenne kaydyka u pe3HHBL.

Ankunsl. Cmpoenue monexyavl ayemuieHd. ' OMOIOTUYECKUH sl aTKUHOB.
Howmenknarypa. M3omepus yriepogHoro CKeyneTa U MOJIOKEHUSI KPATHOW CBSI3U B
MoOJIeKyJe. XMMHUECKHUE CBOMCTBA (Ha MpUMEpPE allEeTUIICHA): PEAKIUU MPUCOEIH-
HeHUusl (TrajJoreHUupOBaHUE, eUOpUpoaHue, TUAPATALHUS, 2UOPO2ANO2EHUPOBAHUE)
KaK Crioco0 MOJIy4eHHs TTOJIMMEPOB U APYTHX MOJE3HBIX MPOAYKTOB. ['opeHue are-
TUJICHA KAK MUCTOYHHMK BBICOKOTEMIIEPATYPHOTO IUIAMEHHU Il CBAPKU U PE3KU Me-
TajuioB. [Ipumenenne anetunena.



Apenbl. beH301 Kak MpPEACTaBUTENb aAPOMATHYECKUX YIIEBOJOPOIOB.
Cmpoenue monexkynvl OeH3ona. XMMUYECKUE CBOMCTBA: peaklMM 3aMelleHus (ra-
JIOTEHUPOBAHUE) KaK CIOCOO MOTYyUYCHUS] XUMUUECKUX CPEJICTB 3aIUThl PACTEHUMH,
npucoeuHeHns (TUIPUPOBAHUE) KaK JI0KA3aTEIbCTBO HEIMPEAEIbHOIO Xapakrepa
oensona. Peakuus ropenus. [Ilpumenenne 0eH3ona.

Cmuptel. Knaccudukarus, HOMEHKIaTypa, U30Mepusi CIUPTOB. MeTaHOI U
ATAHOJI KaK MPEJCTaBUTENU MPEAEIbHBIX OJHOATOMHBIX CHUPTOB. XHUMHUYECKHE
CBOMCTBa (Ha MpUMEpPE METAHOJA W 3TaHOJa): B3aMMOJEHCTBHE C HAaTPUEM Kak
CHocO0 YCTAaHOBJIEHUSI HAJUYMs TMIPOKCOTPYIIIbI, PEAKIUs C raJoreHOBOA0PO1a-
MU KakK Coco0 MOJIy4eHHs] pacTBOPUTENEH, JeruapaTanust Kak criocod Mmoy4eHust
sTUiEHA. Peakuus ropeHus: CupThl KaK TOIMBO. [IpuMeHeHne MeTaHona u 3Ta-
Hosla. PU3MOJIOrMYECKOE JCMCTBUE METAHOJA M ATAHOJAa Ha OPraHu3M YeJIOBEKa.
OTUJICHIJIMKOIb U TJIMIEPUH KaK MPEACTABUTENIM MPEAECIbHBIX MHOTOATOMHBIX
crupToB. KauecTBeHHasi peakiusi Ha MHOTOATOMHBIE CHUPTBHI U €€ MPUMEHEHUE
JUISl paclio3HaBaHMs TJIMLEPUHA B COCTaBE KOCMETHYECKUX cpelcTB. [IpakTuueckoe
MPUMEHEHUE ITUJICHTJIUKOJIS U TJIULIEpUHA.

®enos. CtpoeHne MoJIeKyJbl QpeHoa. B3aumHoe 6iusHue amomos 6 moie-
Kyne enona. Xumuueckue ceolcmeaa: 83aumooeticmsue ¢ Hampuem, 2UOPOKCUOOM
Hampus, opomom. IIpumenenue gpenona.

Anpneruasl. Metananb (opManbaerua) W dTaHalb (aleTaabIeTha) Kak
MIPEICTaBUTENN MPECTbHBIX albJeTHI0B. KauecTBeHHbIC peakuy Ha KapOOHMIIb-
HYIO Tpynny (peakiusi «cepeOpsiHOTO 3epKajay, B3aUMOJICHCTBUE C TUIPOKCUIOM
meau (I1)) m ux npuMeHenue ajsi OOHapyKEHUs MPEAESbHBIX AJIbJIETHUA0B B MPO-
MBIIIUICHHBIX CTOYHBIX BOJIaX. TOKCHMYHOCTH alibjaeruioB. [Ipumenenue Gopmanb-
JIeru/ia U aleTanbAerua.

KapOGoHoBbie KUCIOTHI. YKCYCHas KACIOTA KaK MPEACTaBUTENb MPEeIbHbIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCIIOT. XMMHYECKUE CBOMCTBA (Ha MpUMEpPE YKCYC-
HOM KHUCJIOTBI): pEaKkluu C MeTajulaMd, OCHOBHBIMH OKCHJAMH, OCHOBAHUSMH W
COJISIMHU KaK IMOJTBEPKJIECHUE CXOJICTBA C HEOPTraHUYECKUMHU KucioTaMu. Peakius
TepuUKAIIUUA KaK CIOCO0 MOMy4YeHUs CIOKHBIX 3(pupoB. [IpumeHenne ykcycHon
KUCJIOTHL. [IpeacTaBiaenre o BEICIITUX KapOOHOBBIX KUCIOTAX.

Cnoxubie dpupsl 1 xupbl. CiioxHbIE dPUPHl KaK MPOAYKTHI B3aUMO/IEH-
CTBUSI KApOOHOBBIX KHCIIOT CO cipTaMu. [I[puMeHeHne cnosxHbIX 3(UPOB B MUIIE-
BOU ¥ mapdroMEepHON MPOMBIIIIEHHOCTH. JKUPBI Kak CIIOkKHBIE A(UPHI TIIHUIIEPHUHA
¥ BBICIINX KapOOHOBBIX KHUCJIOT. PacTUTENbHBIC W KHUBOTHBIC KUPHI, X COCTAaB.
Pacno3naBanue pacTUTENbHBIX )KMPOB Ha OCHOBAHWU UX HEMPENIETbHOIO XapaKTe-
pa. IIpumenenue xupoB. ['Uaposiu3 Ui OMBUICHHE KHUPOB KaK CIOCOO MPOMBIIII-
JIEHHOTO TOJYYEHUsl COJIEH BBICIIUX KapOOHOBBIX KUCJIOT. MBIJIA Kak COJIM BBIC-
X KapOOHOBBIX KUCIOT. Morolue CBONCTBA MbLIIA.



VYrnesoasl. Knaccudukamus yrineBogoB. HaxoxaeHue yrieBogoB B MIPHPO-
ne. I'moko3a kak anpaerugocnupT. bpoxkenue ritokossl. Caxaposa. [ uopoaus ca-
xaposwi. KpaxMan u nesmiono3a Kak OMOJOTMYECKHUE TMOIUMEpPbl. XHUMHUYECKHUE
CBOICTBA KpaxmMalia M LEJUTI0JI03bl (TUAPOIN3, KAUeCTBEHHAs! pEeaKIUsl ¢ MOJ0M Ha
Kpaxman u e€ mpuMeHEeHHue Juisi OOHapyKeHUsI Kpaxmayia B MPOJyKTax MUTAHUs).
[Tpumenenue u Ouosornyeckas poJib yrieBoaoB. [loHsiTHE 00 HCKYCCTBEHHBIX BO-
JIOKHAX Ha IMPUMEPE alleTATHOI'O BOJIOKHA.

WNnentudukanus opraHnyecKux COeAMHEHUN. [ enemuyueckas ces13b MedxHcoy
Kaaccamu opeaHudeckux coeounenuti. TUNbl XUMUYECKUX PEeakUUid B OpraHuye-
CKOM XMMUHU.

AMHUHOKHCIIOTHI U Oenku. CocTaB MU HOMEHKJIATypa. AMUHOKHCIOTHI Kak
am¢oTepHble opraHndeckue coenuuenusd. [lentuanas cBa3b. buonornueckoe 3Ha-
YeHHUE O-aMMHOKUCIOT. OOIacTH MpUMEHEHHUs] aMMHOKUCIIOT. benku kak npupoa-
Hble OnononmMepbl. CocTaB U CTpoeHUE OENKOB. XUMUYECKHUE CBOMCTBA OEIIKOB:
ruposns, AeHatypauus. OOHapyXeHHE O€NKOB MpU MOMOUIM KadeCTBEHHBIX
(uBeTHBIX) peakumii. ITpeBpaiienust 6enkoB nuiy B opranusme. buosornueckue
GbyHKUHUU OENKOB.

Teopemuueckue 0cHO8bI Xumuu

Crpoenue BemectBa. CoBpeMEHHAss MOJEIb CTPOEHUS aTOMa. DJIEKTPOHHAS
KoHpurypanusi atoma. OcrogHoe U 8030ydicOeHHble cocmosanus amomos. Kiaccu-
buKalys XUMHUYECKUX AJIEMEHTOB (S-, p-, d-31nemeHTbl). OCOOEHHOCTH CTPOEHUS
HHEPreTUYECKUX YPOBHEH aTOMOB d-3JIEMEHTOB. D1eKmpOHHAs Npupooa xXumuye-
cKou cea3u. dnekmpoompuyamenvhocms. Kosarenmuas cesizv, e€ paznoguoHocmu
U MexaHuzMuvl 00pazoeanusi (0OMeHHbIL U OOHOPHO-AKYenmopHulil). Mlonnas cés13v.
Memannuueckas cesnzv. Booopoonas cesazv. Kpucmannuueckue u amopghnvie euye-
cmea. Tunvl Kpucmaiiuueckux peuwemorx (AmomHas, MONeKyIapHas, UOHHAS, Me-
MANIU4eckas). 3aeucumocms uU3UUECKUx c8oUCMs 8ewiecmsea om muna Kpucmai-
Jauyeckou peuwtemku. IIpuarHbl MHOTOOOpA3Hs BEIIECTR.

XVMHUYECKHE peakluu. ['oMoreHHsle M rereporeHHble peakuuu. CKoOpocTb
peakuuu, e€ 3aBUCUMOCTb OT Pa3IUYHbIX (PAKTOPOB: MPUPOJbI pearupyromux Be-
IIECTB, KOHLIEHTPALMHN PEarupyroluX BELECTB, TEMIIEPATYpPhl, ILUIOIIAN PEAKIIH-
OHHOW NMOBEPXHOCTH, HaJW4Msl KaTaiu3aTopa. Poip kaTanu3aTopoB B MNPUPOJE U
IPOMBIIIEHHOM MPOU3BOACTBE. OOPaTUMOCTh peakuidi. XMMHUYECKOE PaBHOBECHE
U €ro CMEILEHHE MO JEHCTBUEM Pa3INYHbIX (PAaKTOPOB (KOHLIEHTpALMs pEareHTOB
WIM MPOAYKTOB PEAKIMH, JaBJICHUE, TeMIeparypa) JUisl CO3/IaHUus ONTHUMAIbHBIX
YCJIOBUM MTPOTEKAHUSI XUMUYECKUX IIPOLECCOB. Jucnepcrnvie cucmemvl. Ilonsamue o
Konnouoax (3o1u, 2eau). Mcmunnsie pacmeopsi. Peakiiuu B pacTBOpax 3J1€KTPOIIH-
ToB. ['maponus conei. pH pacTBopa kKak mokasaTenab KMCIOTHOCTH Cpelbl. 3Hade-
HUE THApOJM3a B OHOJIOrMYECKMX OOMEHHBbIX mnponeccax. OKUCIUTEIbHO-



BOCCTAHOBUTEJILHBIE PEAKIIMU B MPUPOJIC, MPOU3BOACTBEHHBIX MPOLECCAX U KHU3-
HEJESATENbHOCTH Opranu3MoB. Koppo3usi MerayuioB: BUIBI KOPPO3UHU, CIIOCOOBI
3alUThl METAJUIOB OT KOPPO3UU. DIEKMPOaU3 pacmeopos u pacniasos. llpumene-
HUe 31eKMpoU3a 8 NPOMbILUIEHHOCU.

Xumus u rcu3Hb

Mertoasl mo3Hanus B XuMuu. Microunuku xumudeckoit uagopmaiuu. [Touck
uH(popMalMK MO Ha3BaHUAM, HACHTU(DUKATOpPAM, CTPYKTYpHbIM (hopmynam. Mo-
JIETTMPOBAHUE XMMUUYECKUX IPOIECCOB U SIBICHUMN, XUMUYECKUU AHAAU3 U CUHMe3
KaK METO/bl HAYYHOTO IMO3HAHMUSI.

Xumust B 310poBbe. JlekapcTBa, epMEHTHI, BUTAMHHBI, TOPMOHBI, MUHE-
panbHbie BOJBI. [Ipo0ieMbl, cBsi3aHHBIE C MPUMEHEHUEM JICKapCTBEHHBIX Mpenapa-
TOB. Bpennbie npuBbIUKKM U (PaKTOPHI, pa3pyliaroliue 310pOBbe (KypeHue, ymo-
TpeOJieHne anKorois, HapkoManus). PaunonansHoe nuranue. luuesvie 0obasku.
OcHo8bl nuWesou Xumuu.

XuMHSL B TIOBCEIHEBHOM KU3HU. MoOoIME U YUCTIIME CpeacTBa. Penei-
JieHmol, uHcekmuyuowl. IlpaBuia 6e301acHoOM pabOThl C €AKUMH, TOPIOYUMH U TOK-
CHYHBIMH BEIIIECTBAMH, CPEJCTBAMHU OBITOBOM XUMHH.

XHUMHS U CEIBCKOE X035UCTBO. MHUHEpAJIbHBIC U OpraHUYECKUE yI00pPCHUS.
Cpencrsa 3auThl pACTEHUN.

Xumus u sHepreTuka. [I[pupoiHbie ICTOYHUKHU YIJIEBOA0POA0B. [IpupoaHbIii
Y TIOMyTHBIN HEe(PTSIHOM Tra3bl, UX COCTaB U UCToIb30BaHue. CoctaB HeDTH U €€ Tie-
pepabotka. Hedrenpomykrel. OkTaHoBoe unciio OeHzuHa. OXpaHa OKpyKaromien
cpenbl ipu HedTenepepabOTKe U TPAHCIOPTUPOBKE HEPTEHPOAYKTOB. AJbTepHA-
TUBHBIC HCTOUHUKH YHEPTHUHU.

Xumusi B crpoutenbcTBe. Llement. beron. Ilogbop onTuManbHBIX CTPOHU-
TEJIbHBIX MAaTEPUAJIOB B TPAKTUUYECKOMN NEATEIbHOCTH YEJIOBEKA.

XuMUs 1 3KOJI0THUSI. XUMHUECKOE 3arps3HEHUE OKPYKAIOIIEH Cpeabl U €ro
IIOCIICCTBHS .

MpuHUMNBI CTPYKTYpPUpPOBaHUA coaepKaHus obyvyeHus
OtoOpaHHOe cojaepx’aHue OO0y4YeHUsT XUMHHM CTPYKTYPUPOBAHO Ha OCHOBE

CJIEIYIOUX TUJAKTUYECKUX TPUHIUIIOB:

1) mocnenoBaTeabHOCTH, T.€. OMOPHI HA paHee MOJTYUYEHHbIC 3HAHUS U YMEHUS TIPU
BBEJCHUY HOBBIX 3HAaHWUU W (GOPMUPOBAHMM HOBBIX yMeHHU. [locrmemoBarennb-
HOCTh BBEJICHUS HOBBIX 3HAHUU, (OPMUPOBAHMS W Pa3BUTHS YMEHHI BO MHO-
I'OM COBMAJAET B JOTMKOW M3y4aeMOM HayKH, HO Ha 3Ty JIOTUKY HaKJa/JbIBAIOT-

! IIpumepHas ocHOBHAs 0Opa3oBaTeNbHAS MPOrpaMMa oOIIero oOpa3oBaHus [DIEKTPOHHBIH pecype]. —
URL: www.fgosreestr.ru. — C. 394 — 399.



Csl OIPENCIIEHHBIE OrPAaHUYECHUS, CBSI3AHHBIE C IO3HABATEIBHBIMU BO3MOKHO-
CTSIMU U 3aI1aCOM IPEABAPUTENIbHBIX 3HAHUN 00y4arOIINXCS;

2) CHUCTEeMAaTHMYHOCTH KaK PEryJsipHOro oOpalieHusl K paHee U3y4eHHOMY MaTepHu-
ary, 00eCcIeunBaIoOLIero HEMPEPHIBHOCTD IIpoliecca 00yUeHus;

3) MEeXNpEeaMETHBIX CBA3EH, T.€. «IOCIEN0BATEIILHOTO OTPAKEHUS B COACPKAHUU
€CTECTBEHHOHAYYHBIX JUCHMILIUH OOBEKTUBHBIX B3aUMOCBSI3EH, NEHCTBYIOIINX
B IPUPOJIE» ;

4) ucropusma, odecrneyrBaronero GOpMUPOBAHUE Y IIKOJIbHUKOB IPEICTABICHUN
00 MCTOPUYECKOM IPOIIECCE B HAYKE M HEBO3MOYKHOCTHU JIOCTHXKEHHS «AOcCo-
moTHOM MctunbDy. Peanmmsanus IUAAKTUYECKOTO NPUHLMIA MCTOPU3Ma NAET
BO3MOXHOCTh IT0Ka3aTh IIKOJIbHUKAM, KaK M3MEHSJIUCH NPEJACTaBICHUS YEJIO-
BEUYECTBA O BEIIECTBAX, UX CTPOCHUHU U CBOMCTBAX, B3aHMHBIX IPEBPALICHUSAX,
PacKpbITh POJIb €IUHUYHBIX (DAKTOB B KPYIIEHUU «HE3BIONEMBIX, Pa3 U HaBCe-
I7Z1a YCTAHOBJIEHHBIX)» TEOPUH.

Paznen «OcHOBBI oprannueckod xumum» (c. 7 — 72 yuyeOHUKA) CTPYKTYypH-
POBaH B TPAIULHSIX OTEYECTBEHHOM METOAMYECKOM IIKOJBI U COOTBETCTBYET IO
CBOEH CTPYKTYpE MOCIIENOBATEIBHOCTH M3JI0KEHUS IUIAKTUYECKUX E€IUHHI] B
[IpumMepHOI OCHOBHOW 00pa30BaTENIbHOM MporpaMMe CpelIHero odiiero odpaso-
BaHHUs 3@ €IMHCTBEHHBIM HCKIFOYCHUEM.

TpaavIIMOHHO OCHOBHBIE NOJIOKEHHSI TEOPUU XUMHUYECKOIO0 CTPOEHUS Opra-
HAYECKHUX coequHeHur A. M. byTiepoBa n3zyyarTca B CaMOM Hadalie Kypca opra-
HUYECKOW XMMHMHM, KOTJla y IIKOJBbHUKOB €HIE HET 3araca 3HaHUM O CBOMCTBAX Op-
TFaHUYECKUX BEIIECTB, HEOOXOJUMOTO JJII OCO3HAHHOTO BOCHPHUSTHS TEOpPETHYE-
ckux noJjioxkeHui. [loaromy B yuebnukax, Hanpumep JI. A. IlBeTkoBa, 1mojgoxeHus
TEOPUU XUMHUYECKOTO CTPOCHUS UMIIOCMPUPYIOMCS OTPBIBOYHBIMU CBEIACHUSMHU
UCKJIIOUUTEIIBHO O @hu3uueckux CBONCTBaX BELIECTB. Pa3pblB MEXIy BBEIECHUEM
TOTO WJIA MHOTO NOJIOKEeHUs Teopuu A. M. byTiepoBa u €ro npakTU4ecKuM Ipu-
MEHEHHUEM IIPU U3YYEHUU XUMUYECKUX CBOWCTB BEILIECTB HACTOJBKO BEIUK, YTO
YUYUTENIO MPUXOJUTCS TEPSATH APArolieHHOE BPEMS ypOKa JUIsl IOBTOPHOTO BBEJIE-
HUS TEOPETUYECKUX MOJIOKEHUNA. ODTOT HENOCTATOK HEOJHOKPATHO OTMEYascCs
YUUTEISIMU.

B npennaraemoii nporpaMMe U COOTBETCTBYIOIIEM €l yueOHUKE TeopeTruye-
CKHE IIOJIOKEHUS BBOASTCS IOCTEIIEHHO M HMEHHO TOTJa, KOrJa B HUX BO3HUKACT
HeoOxoaumocTh. [Ipu 3ToM, cienys NMPUHIMIY HCTOpHU3Ma, ydalluecs CHadaia
3HAKOMSATCS AMIUPUYECKUMHU (aKTaMHu, KOTOPbIE MOJIY4YalOT CBOE OOBSICHEHHUE C
TEOPETUYECKON TOUKH 3PEHHUs. 3aBEPIIAETCA KypC OpraHWYeCKOM XUMHH 0000111e-
HUEM 3HAHUHN O TEOPUU XMMHUYECKOTO CTPOEHHUsI OPTaHUYECKUX coequHeHnd A. M.

! Baiinen, O. C. Metoauka 06yueHus XuMun : TeopeTnyeckuii 1 MpUKIaaHoi acrekTsl. — M. : BIAJIOC,
1999. — C. 14 - 15.



byTtiiepoBa Ha HOBBIX, pAHEE HE U3YUYECHHBIX NMPUMEPAX KOHKPETHBIX CBOWCTB KOH-
KPETHBIX BEILECTB.

Paznen «Teopernueckue ocHOBbI XuMum» (c. 73 — 158 yueOHUKaA) CTPYKTY-
pUpoBaH B cooTBeTCTBUU C [IpuMepHOI OCHOBHON 00pa30BaTeIbHOM MPOTPaMMO
cpelHero o01ero o0pa3oBaHus U BHICTPOCH B BUJIE TPEX CONEPKATEIbHBIX JIMHUA:
«BemecTBo», «XuMuuyeckas peakiuus» U « XuMHs 1 )KU3Hb». [locaenoBarenbHOCTD
U3JIOKEHHS MaTepHralia BHYTPU dTUX TPEX COAEpKaTEIbHBIX JIMHUNA — TeM pabouei
MporpaMMbl U rjaB yuyeOHUKa TaKKe COOTBETCTBYET mocienoBaTenbHocTu [Ipu-
MEpHOI OCHOBHOM 00pa30BaTENbHON MPOTrPaMMBI.

PABOYAA NPOrPAMMA

NoscHuTenbHana 3anucka

Hacrosimas paGouast nporpaMma pa3pa0oTaHa Ha OCHOBE CIIEIYIOLIUX HOP-
MAaTHUBHBIX JIOKYMEHTOB:

®enepanbublii 3akon «O0 obpazoBanuu B Poccuiickoit deneparumny (nei-
CTBYIOIIAsl peaKiiusi), KOTOPIN OmpeaesnseT oOlue MPUHIUIBI U TPEeOOBAHUS K
NeATeIbHOCTH 00pa30BaTeNIbHBIX opranu3anuii Poccutickoit denepanuuy;

denepanbHBIA TOCYJAPCTBEHHBIM 00pa30BaTENbHBIA CTAHIAPT, OMPEIEIIs-
IOIUNA TpeOOBaHUSI K CTPYKTYpe OCHOBHON 00pa30BaTEIbHOW MPOTPAMMBI, YCIIO-
BUSIM peasii3aliii OCHOBHOM 00pa30BaTEIbHOM MPOrpaMMbl U pe3yJIbTaTaM OCBOE-
HUSI OCHOBHOM 00pa30BaTesIbHON MPOrpaMMbl CPEAHETO 00IIero 00pa3oBaHMUs;

[Tucemo JlemapTameHTa rocyapCTBEHHON MOJUTUKHU B cpepe odiero odpa-
30BaHMsI MuHucTepcTBa 00pa3oBanus U Hayku Poccuiickoit @enepamun «O pado-
yuxX mporpamMmax y4deOHsnix mpeametroB» Ne 08-1786 ot 28.10.2015, yrounuBmiee
OCHOBHBIE 3JIEMEHTHI pabodeil mporpaMMbl y4eOHOTO MpeaMeTa W TOCITYKHUBIIIEE
OCHOBOU JJII CTPYKTYpPHUPOBAHUS HACTOSIIIIEH paboueii porpaMmBbl.

[Ipu pazpaboTke HacTosIIEH MporpaMMbl ObUTH UCTOJIBb30BAHbI CIIPABOYHbBIC
JIOKYMEHTHI:

[Ipumepnsbie mporpaMMsbl 1o yueOHbIM npeameram. Xumusi. 10 — 11 kiacchl.
— M. : [IpocBemenne, 2011. — 88 c. — (CtanmaapThl BTOPOTO OKOJICHHUS).

[TpumepHbIe TporpamMmBbl cpeHero (IOJIHOTO) 00IIero 00pa3oBaHUs ;| XUMUS
: 10 — 11 xmaccer / A. A. Kypun, H. A. 3arpannunas ; nox obmr. pea. M. B. Pui-
)kakoBa. — M. : Benrana-I'pad, 2012. — 96 ¢. — (CoBpemeHHOE 00pa30BaHHE).

[IpumepHoOe coaepkanue yueOHOro mpeamera «XuMus»|[INeKTPOHHbIN pe-
cypc]. — URL: http://edu.crowdexpert.ru/secondary school/programs/chemistry
/chemistry contents.



Conepxanne mporpaMMsl ITOJHOCTBIO COOTBETCTBYeT I[IprMepHON OCHOB-
HOU 00pa3oBaTelbHON pOrpaMmbl cpeaHero obmero oopazoanus (URL : www.
fgosreestr.ru).

PaGouast nporpamMma npeamMeTHol TMHUKM Y4eOHUKOB «Cdepb» aist cpeaHeit
mikosel (10 — 11 kmaccel) onpenenser cofepkaHue oO0ydeHne XUMHUHM Ha 6a30BOM
YPOBHE M cOOTBETCTBYET pazaenam 1.2.3 «Ilnanupyemsle peaAMETHBIE PE3YIbTAThI
ocsoernust OOIl» wu I1.2 «IIporpaMMbl OTAENBHBIX YUEOHBIX KypcoB» [IpumepHoit
OCHOBHOU 00pa3zoBaTeIbHON MporpaMMbl CpeAHEro oo1iero odpasoBaHus (najiee
— IlpumepHas mporpamma).

B cootBerctBum ¢ [lpumepHoil nporpaMMoil «M3ydyeHrne XUMHUHM Ha 0a30BOM
YPOBHE OPUEHTHUPOBAHO Ha oOecredeHne 00111e00pa3oBaTeIbHON U OOIIEKYIbTY P-
HOM MOJTrOTOBKH BBIMYCKHUKOB. Conep:kaHue 0a30BOTr0 Kypca MO3BOJISIET pac-
KpBbITh BEAYIIHE UIAEU U OTIECIbHBIC IMOJOKEHUS, BaXKHbIE B MO3HABATEIBLHOM U
MHUPOBO33PEHYECKOM OTHOILIEHUHU: 3aBUCHUMOCTb CBOWCTB BELIECTB OT COCTaBa U
CTpoeHUs1; 00yCIOBIEHHOCTh PUMEHEHHSI BEIIECTB UX CBOWCTBAMM; MAaTepUaib-
HO€ €IMHCTBO HEOPraHMYECKUX U OPraHWYECKHX BEILECTB; BO3pacTarouias pojib
XUMHUHU B CO3JIaHUM HOBBIX JIEKAPCTB M MAaTEPHUAJIOB, SJKOHOMHUU ChIPbs, OXPaHbI
okpyxarouiei cpeasi» (¢. 393 — 394 [lpumepHoit mporpaMmsl).

B cootBerctBuu ¢ Ilucbmom JlenmaprameHnrta rocyjapcTBEHHOM MOJUTUKU B
cdepe obmiero obpazoBanusi MuUHUCTEpCTBa 00pa3oBaHus U Hayku Poccuiickoit
@Oenepanun «O pabouux mporpammax ydeOHbIX mpeameToB» (Ne 08-1786 ot
28.10.2015) pabouas nporpamma quaun Y MK «Xumus» cepun «Chepb» nus 10
— 11 xmaccoB COnEpKUT:

« 1) nmnaHupyemble NMpEeIMETHBIE PE3yJIbTaTbl OCBOEHUS KOHKPETHOTO y4eOHOTO
npeaMeTa, Kypca;
2) coxepkaHue y4eOHOro mpeameTa, Kypca ¢ ykazaHueM (opMm opraHu3aluu
y4eOHBIX 3aHSITUH, OCHOBHBIX BUIOB YUCOHOMU JEATEIHHOCTH;
3) KaJleHIapHO-TEMAaTHYECKOE IUIAHUPOBAHUE C YKA3aHHEM KOJIMYECTBA 4YaCOB,
OTBOJIMMBIX Ha OCBOEHUE KaXKJOU TEMBI».

B cootBercTBUU ¢ PeaepanbHbiM 3akoHOM «O06 oOpa3zoBanuu B Poccuiickoii
®denepanun» pa3zpaboTka yyeOHOro IUIaHa OTHECEHAa K KOMIIETEHLMU 00pa3oBa-
TEJBHBIX OpraHu3anuii. GeaepanbHbIi TOCYIapCTBEHHBIN 00pa30BaTe/IbHBIN CTaH-
JapT cpelHero oOmiero oOpa3oBaHUsS OTHOCUT XMMHIO K y4YEOHBIM IpeaMeTam,
W3Y4aeMBbIM IO BHIOOPY 0OYyYaroluXxcs, U HE yCTaHABIMBAET O0BEM BPEMEHH, OT-
BOJAMMOI0 Ha U3yYE€HHUE TOTO WJIM HHOT'O Y4eOHOro IpeaMeTa.

[Tpu pazpaboTke y4eOHOTO IJIaHA U ONpeeICHNH 00hEMa yIeOHOTO Bpeme-
HU JUISl U3yYEHUSI XUMHUH CIIEYyeT PyKOBOACTBOBAThHCS CIEAYIOIIMMH PEKOMEH/1a-
USIMUA, OCHOBAaHHBIMU Ha MEJarOrH4eckoil 11esecoo0pa3HoCTH.



B nacrosimeli paboueii mporpamMme cofepkaHue 00ydeHus: XUMHHA OTOOPaHO
U3 pacuéra OJJHOTO Yaca B HEJENo, T.e. 68 yacoB 3a JBa roga 00y4yeHus1, U3 KOTO-
pBIX 28 YacoB COCTaBIIAIOT pe3epBHOE Bpems yuutens. [lockoibKy mnemaroruye-
CKOM MpPaKTUKON JaBHO JOKa3aHa HeI(PPEKTUBHOCTh OJHOYACOBBIX KYPCOB, PEKO-
MEHJIyeTCsl Ha U3YUYEHUE XMMUU B 3TOM CIIydae BBIIETUTH JIBa yaca B Heaeno B 10
KJlacce, 0CBOOOJMB, TAKUM 00pa3oM, BpeMs Il U3ydeHUs] MPO(HUIBHBIX MpeaMe-
ToB B 11 Kitacce.

B kiaccax (Qu3MKO-MaTeMaTHYeCKUX, WH)KEHEPHBIX, TEXHOJOTMYECKUX MU
YHUBEpCAIbHBIX (HempoduibHOEe 00yueHue) npoduieil HeoOXOAMMO 3aJ0KUTh
OPOYHBIM (yHAAMEHT ISl MPOJOJKEHUSI M3YUYEHUS XMMHUHU B 00pa30BaTENIbHBIX
opraHu3anusx BbICIIEro npodeccuoHanbHOro odpazoBanus. Pemenue sToi 3aaa-
Y 32 OJMH 4Yac B HEJAENII0 HEBO3MOXKHO, MOATOMY Ha M3YYEHHE XUMHUU CIIEIYEeT
BBIJICIIATH JIBA Yaca B HeJemo, T.e. 136 yacoB 3a 1Ba roga oOydeHnus. B atom ciy-
yae B CoJiepKaHue 00yueHus, 3auKCHPOBAaHHOE B HACTOSIIEH MporpaMMe, HeoO-
XOJIMMO BKJIKOYUTH JONOJHUTEIbHBIE €IWHULBI COACPKAHUS, OTCYTCTBYIOIIHE B
[IpumepHOli mporpaMMe M COOTBETCTBYIOIIME HNPO(UIBHONW HaNpaBIEHHOCTH
kjaccoB. [IpuMepsl JOMOMHUTENBHOIO COJAEPKAHUS U IMPUMEPHl COOTBETCTBYIO-
X y4eOHBIX MaTepuajioB pa3MEIlEeHbl Ha O(UIMAIBHOM CalWTe M31aTelbCTBA
«IIpocBemieHuey.

XUMHAYECKUN HKCIEPUMEHT, TPAAWIIMOHHO BKJIIOYAEMBIA B OIMCAHUE CO-
JiepKaHUsl KaKJ0l yuyeOHOW TeMbl, BbIHECEH B mozpasnen «Cnenudpudeckue Xu-
MUYECKHUE BHJIbI JIESATEIHOCTU» paszena «JlearenpHOCTHas COCTaBIIAIOIIAS CO-
JepKaHusl OOyYEeHHS] XUMUW». JTO BBI3BAHO 3HAYUTEIbHBIMU PA3THYUSIMH B MaTe-
pUATBHO-TEXHUYECKUX 0a3ax KaOMHETOB XMMHH pa3HbIX 00pa3oBaTeIbHBIX Opra-
HU3ALMK. Y4uTens npu pa3paboTke cOOCTBEHHOM padoyeil mporpaMmbl CaMOCTOS-
TEJIBHO OTpEENsieT MePeUYeHb JEeMOHCTpAIi, Ta0OPATOPHBIX OIMBITOB W MPAKTH-
YEeCKUX 3aHATUHN, UCXO/IS U3 PEaIbHbIX BO3MOXKHOCTEHN CBOEro KaOMHETa XUMUH.

Copepxanne 0Oy4eHHs] XMMHUH, BKIIOYEHHOE B HACTOSIIYIO MPOTPaMMY,
MOET OBbITh JOMOJHEHO AUAAKTUYECKUMH €IUHULAMHU, KOTOPbIE YUUTEIh COUTET
HEO0OXOMMBIMU (TaK Ha3bIBAEMbIM PErHOHATBHBIN KOMIIOHEHT COJEpKaHusl oOpa-
3oBaHus). g 3TOro mporpamMmoil mperycMOTpeH OoJbIIod 00BEM pe3epBHOIO
BpeMEHU: 28 4acoB 3a JBa roja 00y4eHHUs.

B pazgene paboueit nmporpammbl «ConepxaHue o0ydeHuss XMMUM Ha 0a3o-
BOM YpPOBHE» BBIJICJICHBI J[Ba Tojpasnena: «JlearenbHOCTHAas COCTaBISIONIAs CO-
nepaHusl 00y4eHHs XUMUNW» U «3HaHWEBas COCTABJISIONIAs COJEp)KaHUs 00ydye-
HUS XUMHH Ha 0A30BOM YPOBHEY.

B nepBoMm nonpasznene npuBereHo 0000IEHHOE ONMUCAHUE 8O03MOMCHBIX 00-
HIMX BHUJIOB JIEATEILHOCTH, KOTOPBIE 10 CBOEH CYTH HAMpaBJIEHbI Ha JOCTUKEHUE
MeETaIpeJMETHBIX PEe3yJIbTaTOB O0ydeHHs. B 3TOT ke pasfen BKIIOYEH peKoMeH-



Oyemblli IEPeYEHb XUMHUYECKOT0 IKCIIEPUMEHTA Oe3 pasdeneHus Ha JEMOHCTpPAaLH-
OHHBIN U YYEHUUECKUM.

B noapasznene «3HaHueBas COCTaBISAIONIASl COAEPKAHUSI OOYUYEHHS] XUMHH
Ha 0a30BOM ypOBHE» OIpEJEIICHbl YUeOHbIE TEMbI U JJIA KKJIO0M U3 HUX YKa3aHbI
BOIIPOCHI, Mojuiexkanme uzydeHutro. O0béM ydueOHOro BpEeMEHH, YKa3aHHBIH B
cKOOKax mocjie Ha3BaHUS TEMbI, COOTBETCTBYET UMCIy HaparpadoB B yueOHHUKE U
HE YYUTHIBACT HEOOXOJMMOCTH MPOBEICHUS YPOKOB MOBTOPEHHUS M 0OOOIICHUS
3HAHMM, KOHTPOJIbHBIX PAa0OT M NPAKTUYECKUX 3AHATUN, BKIIOUYEHHS JTOMOJIHH-
TEJIBHOTO COJEpKaHMs, POPMUPYEMOr0 YHYaCTHUKaMU 0Opa30BaTeNIbHOIO MpOLieC-
ca, 9KCKypcuil U T.N. BblAelieHne JOMOJHUTENBHOTO BPEMEHM HAa HU3Y4YEHHUE TOU
WM Y4EOHOU TeMbl OTHOCUTCS K KOMIIETCHIIMM YUUTEIIS.

Onucanue cofepkanusi 00y4eHuss XMMUU Ha 0a30BOM YpPOBHE 3aBepIIacTCs
npUMepHbIM TIEPEUHEM UCCIIEI0BATEIbCKUX U MTPOEKTHBIX PadoT.

Bo3MOXHBIN BapuaHT MCIOJIB30BaHHUSA OOJBIIOTO 00bEMa PE3epPBHOTO Bpe-
MeHH (28 yacoB 3a JiBa rojia o0yudeHus) npuBenéH B pazneine «lIpumepHoe Tema-
TUYECKOE IUJIaHUPOBAaHME». TpaauIIMOHHONW TaOIMYHOM (opME TEeMaTUYeCKOro
IUTAHUPOBAHUS MPEIIECTBYET ClIeLUaNIbHAS TOSICHUTEIbHAS 31 CKa.

MnaHupyemblie NpeaMeTHbIe pe3ynbTaTbl OCBOEHUSA Kypca XMMUU
Ha 6a30BOM ypoBHe'

B pesynbrare u3ydenust yueOHOTO mpeaMeTa « XuMUs» Ha YPOBHE CPEITHETO
o01iero 06pa3oBaHus BHITYCKHUK Ha 0a30BOM YpOBHE HAYUHUTCS:

— pacKpbhIBaTh Ha MPUMEPAX POJb XUMHUU B (HOPMHPOBAHUN COBPEMEHHOM
HAyYHOW KapTUHBI MUPA U B TPAKTUYECKON JCATEIHPHOCTH YEIOBEKA,;

— JICMOHCTPUPOBATh HA MIPUMEPAX B3aMMOCBSI3b MEKIYy XUMUCH U JAPYTHMH
CCTCCTBEHHBIMHM HAYKaMH;

— OOBSACHATH MPUYUHBI MHOTOOOpPa3us BEIIECTB HAa OCHOBE OOIIMX IIpe-
CTaBJICHUM 00 UX COCTaBE U CTPOCHUMU;

— TPUMEHSTH TPABWIA CUCTEMATUYECKOW MEXIYHAPOJTHOW HOMEHKJIATYPHI
KaK CpPEJICTBA Pa3IUYCHUS M HICHTU(DHUKAIIMK BEMIECTB MO MX COCTaBYy M CTPOE-
HUIO;

— COCTaBJISATh MOJICKYJISIPHBIC U CTPYKTYpHBIE (hOPMYJIbI OPTraHUYECKUX Be-
IICCTB KaK HOCHUTEJeH MHPOPMAIIUKA O CTPOSHUH BEIIECTBA, €r0 CBOMCTBAX U MPH-
HAJICKHOCTH K ONpe/IeIEHHOMY KJIACCy COCIUHCHU;

— XapaKTepHU30BaTh OPraHUICCKHE BEIECTBA 0 COCTaBY, CTPOCHUIO U CBOM-
CTBaM, yCTaHABIMBATh MPUINHHO-CIICJCTBEHHBIC CB3U MEXIY TaHHBIMU XapaKTe-
PUCTHUKAaMHU BEIIECTBA;

' B cootsercTBuu ¢ [TuchMoM JlenapTaMeHTa rocyIapCTBEHHON MOMTHTHKH B cdepe obiero oopasoBaHus
«O pabounx mporpammax y4eOHBIX mpeameToBy» Ne 08-1786 ot 28.10.2015 m3 pabouymx mporpaMM HCKIFOYCHBI
JIMYHOCTHBIC U METANPEAMETHBIE PE3yJIbTaThl OCBOCHHSI KOHKPETHOIO Y4eOHOro IpeMeTa, Kypca.



— MPUBOJUTH MPUMEPHl XUMHUUECKUX PEAKIIMil, paCKPBHIBAIOIINX XapaKTep-
HbIE CBOMCTBA TUIUYHBIX MPEJICTaBUTEIEH KJIACCOB OPraHUYECKUX BEIIECTB C IIe-
JIBI0 X UJIEHTU(UKAIUY U 0OBSICHEHUS 00JIaCTH IPUMEHECHUS;

— IPOTHO3UPOBATH BO3MOKHOCTH MPOTEKAHUS XUMHUYECKUX PEaKIMil Ha oc-
HOBE THIAa XUMHUYECKOU CBSI3U U aKTUBHOCTU PEAreHTOB;

— UCIOJIb30BaTh 3HAHUSA O COCTaBE, CTPOEHUU U XUMHUYECKUX CBOMCTBAaX Be-
MIECTB /I 0€30MaCHOTO MPUMEHEHUS B IPAKTUYECKOM JIESITEIbHOCTH;

— IPUBOAUTH MPUMEPHI MPAKTUUYECKOTO MCIOIB30BaHUs MPOAYKTOB Mepepa-
00TKU HE(PTH ¥ TPUPOJHOIO raza, BLICOKOMOJICKYJISIPHBIX COCAUHEHUM (TTOTUITHU-
JIeHA, CHHTETUUECKOTO KayuyKa, alleTaTHOTO BOJIOKHA);

— MPOBOJIUTH OIBITHI MO PACMO3HABAHUIO OPTaHUYECKUX BEILECTB — TIIHUIIE-
pHUHA, YKCYCHOU KUCIJIOTBI, HETIPEJECIbHBIX )KHUPOB, TIIFOKO3bI, KpaxMalia, OeJIKOB — B
COCTaBE MHUILEBBIX MPOAYKTOB U KOCMETHUYECKUX CPEACTB;

— BIAJETh NPABWIAMH U TIpuéMamMu 0e30macHO padoThl Mmpu padboTe ¢ Xu-
MUYECKUMHU BEIIECTBAMHU U JIAOOPATOPHBIM 000PYI0BAHHUEM;

— yCTaHaBIMBaTh 3aBUCUMOCTb CKOPOCTU XMMHUUYECKOW peaKkiuu U CMellle-
HUS XUMHUYECKOTO PABHOBECHUS] OT PA3IUYHBIX (PAKTOPOB C ILIEJIbIO OMpEeICHUs
ONTUMAJIbLHBIX YCIOBUM MPOTEKAHUS XUMUUYECKUX TIPOIIECCOB;

— IPUBOJIUTH IPUMEPHI THAPOJIN3A COJIEH B TOBCEAHEBHOM KU3HU YEJIOBEKA;

— MPUBOJIUTH TPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUMA B MPHU-
pojie, MPOU3BOACTBEHHBIX MTPOIIECCaX U KU3HEIESITEIIbHOCTH OPraHU3MOB;

— NPOBOJIUTH PACUYEThl Ha HAXOXKJICHUE MOJIEKYJISIPHOU (OPMYIIbI YTIEBOIO-
po/ia MO MPOJIYKTaM CrOpPaHUsl U MO €ro OTHOCUTEIbHOW TJIOTHOCTU U MacCOBBIM
JIOJISIM DJIEMEHTOB, BXOJSIINX B €TI0 COCTaB;

— BJIAJCTh MpaBUIaMU OE30MACHOTO OOpAICHHS C €IKUMHU, TOPIOUUMH U
TOKCUYHBIMH BEIIECTBAMU, CPEJICTBAMU OBITOBOW XUMUMU;

— OCYHIIECTBJIATh TOUCK XUMUYECKON MHGOPMAIIMK 110 HA3BAaHUSM, UICHTH-
dbukaropam, CTpyKTypHBIM (hOpMyJiaM BEIIECTB;

— KPUTUYECKU OLICHUBATh U UHTEPIPETUPOBATH XUMUUYECKYIO HHPOPMAIIHIO,
COJIEpIKAILlYIOCSI B COOOILIEHMSIX CPEACTB MaccoBOil MHpopMauuu, pecypcax WH-
TEpHETa, HAYYHO-TIOMYJSAPHBIX CTaThAX C TOYKH 3PEHUS E€CTECTBEHHOHAYUYHOMU
KOPPEKTHOCTH B IIEJISIX BBISABJICHUS OMIMOOYHBIX CYXKJIEHUN U (OpMHUPOBaHUS COO-
CTBCHHOM ITO3HUIINH;

— MPENCTaBIATh MyTH PEIICHUs TI00aJbHBIX MPOOJIEM, CTOSIIUX TIEepe ue-
JIOBEYECTBOM: SKOJIOTMYECKHUX, IHEPreTUUECKUX, CHIPhEBBIX U POJIb XUMHUHU B pe-
HIEHUU 3TUX TPOOJIEM.

BrinmycKHUK TOJTYYUT BO3MOKHOCTh HAYUHUTHCSI:



— COIOCTABIIATh UCTOPUUECKUE BEXHU PA3BUTHUS OPraHUYECKOW XMMHUHU C UC-
TOPUYECKMMHU TIEPUOJIAMU PA3BUTHS MPOMBIIIICHHOCTA U HAYKH JJIsI MIPOBEACHUS
aHaJIn3a COCTOSHUSA, IIyTEN pa3BUTHS HAYKU U TEXHOJIOTUH;

— MCIOJIb30BAaTh METObl HAYYHOTO MO3HAHUS MIPU BBINIOJIHEHUU MPOEKTOB U
y4eOHO-MCCIIeIOBATEIbCKUX 3a/1a4 110 U3YUYEHUIO CBOMCTB, CIOCOOOB MOTYUYEHUS U
pacrno3HaBaHUs OPTAHUYECKUX BEIIECTB;

— OOBSICHATH MPUPOLY U CIIOCOOBI 00pPa30BaHUS XMMHUYECKOW CBSI3U: KOBa-
JICHTHOM (TMOJIIPHOM, HEMOJISIPHOW), MOHHOM, METAJNTMYECKOU, BOJOPOTHOMN C Iie-
JIBIO OMPEAEIECHUS] XUMUYECKOW AKTUBHOCTH BEILIECTB;

— yCTaHABJIMBAaTh FT€HETUYECKYIO CBSI3b MEXKIY KJIacCaMU OPraHUYECKUX Be-
HIECTB I 0OOCHOBAHUSI MPUHIUITMAIBLHON BO3MOXKHOCTH IMOJTYYEHHUSI OpraHuye-
CKHMX COEJMHEHHI 3aJJaHHOT0 COCTABa U CTPOCHUS;

— HaXOJWTh B3aUMOCBSI3M MEXIY CTPYKTYpoul W (DyHKIMEH, MPUYMHOU U
CJIEICTBUEM, Teopuel U (hakTaMu MpHU aHaK3e MPOOJIEMHBIX CUTyalluid 1 000CHO-
BAHUU MPUHUMAEMBIX PEIIEHU HA OCHOBE XMMUYECKUX 3HAHUM.

[Ipu ucnonp3oBaHUU NATUOATUIBHOM OLIEHKU CJIEAYET PYKOBOICTBOBATHCS
CIICAYIOMIMHI KPUTEPHIMH .

A. OueHKa yCTHBIX U MUCbMEHHBIX OTBETOB

OT1meTtka Kpurepuu

5 J1aH MMOJIHBIA ¥ IPAaBWJIBHBIA OTBET HA OCHOBE U3YUYECHHBIX TEOPUH.
Marepuan oco3HaH.

Marepuan U310KEH B ONMPEACTEHHON JTOTUYECKOW MOCIEI0BATENBHO-
CTHU JIUTEPATYPHBIM SI3BIKOM.

OTBET CaMOCTOSITENIbHBIMN.

Jlonyctumbl 1 — 2 HecylecTBEHHbIE OMMOKH’, HCIIPABICHHBIE CAMO-
CTOSITEJIHHO.

4 J1aH MpaBUIIbHBIN OTBET HA OCHOBE U3YYEHHBIX TEOPUU.

Marepuan oco3HaH.

Marepuan U3710%K€H B ONPEACIEHHON JIOTUUECKOU MOCIEA0BATEIBHO-
CTH JIUTEPATYPHBIM A3BIKOM.

OTBeT caMOCTOSITEbHBIN.

JlonmycTrMa HEKOTOpAsi HETIOJHOTA OTBETA.

Jonyctrmbl 2 — 3 HeCyUIECTBEHHbIE OLIMOKH, UCHPABICHHBIE CaMO-
CTOSITEJIHHO.

3 VY4eOHbIN MaTepuaa B OCHOBHOM HM3JI0’KEH MPABUIIBHO, HO MPU 3TOM
nomnyuieHsl 1 — 2 cylniecTBEHHbIE OLIUOKH.

OTBET HEIOJIHBIN, HECBI3HBIMN.

JlomycTuMa noMoIb YYHTENS B BUJI€ HABOJSAIIMX BOIIPOCOB.

' PexoMeH/IaIHH 10 OIIEHKE METaIpeIMETHBIX Pe3y/IbTaToB 00yUeHHs IPUBEIEHH! B mocobuu: JKypus, A.
A. Xumus : MetanpeaMeTHbIe pe3ynbTaTtel o0yueHns. 8 — 11 kmaceer / A. A. XKypun, H. A. 3arpanngnas. — M. :
BAKO, 2014. — 208 c. — (MacTtepckast yauTeINs XUMUH).

? K HecyIIIeCTBEHHBIM ONIMOKAM OTHOCSTCS| OTOBOPKH, OITHCKH.




OTMeTKa

Kpurepuu

2 He3nanue wiaum HENMOHMMAHUE 3HAYUTEIHLHOM WM HamOoJiee cyllle-
CTBEHHOM 4aCTH MaTepuaia.
JlomymieHbl CyIIeCTBEHHBIE OLIMOKH, KOTOpPbIE HE HCHPABIISIIOTCS C
OMONIBI0 yuuTensi. OTBET HECBA3HBIM.

| [TotHOE HE3HAHME YY4eOHOT0 MaTepuaa.

b. Onenka 3kcriepruMeHTaNbHbIX YMEHUN

OTMeTKa

Kpurepuu

5

PaboTa BbITIOJIHEHA MPABUIBLHO C COOJIFOJIEHUEM MPaBWI OE30MacCHOM
paboTHI C BelleCTBaMU U JIA0OPAaTOPHBIM 000PYI0BAHUEM.
DKCNEpPUMEHT OCYIIECTBIIEH IO TUIaHY.

CnenaHbl BHIBOJIBI.

[TpoieMOHCTPUPOBaHBI OPraHU3AIMOHHBIE YMEHUSI.

Jomymiens 1 — 2 HeCyIIeCTBEHHbIE OMTUOKU B MPOBEACHUH SKCIIEPH-
MeHTa W/nian opopmiieHnH 0T4ETa 00 IKCIIEPUMEHTE.

Honymensl 1 — 2 cyliecTBeHHbIE OIIMOKM B NPOBEIECHUU 3KCIEPU-
MeHTa W/uian o(OpMIICHHH OT4ETa 00 SKCIEPUMEHTE, KOTOpbIE HC-
IIPABISIFOTCS C TOMOUIBIO YUUTETIS.

JlomyliieHbl CYIIECTBEHHBIE OIIMOKM B TPOBEJACHUU SKCIIEPUMEHTA
u/unu opopMiIeHUU OTUéTa 00 IKCIEPUMEHTE, KOTOPhIE HE HCIpPaB-
JISTFOTCS J1aXKe C TTOMOIIBIO YUUTEIIS.
I{esb SKCIEPUMEHTA HE JIOCTUTHYTA.

ITosTHOE OTCYTCTBHE S3KCIIEPUMEHTAIBHBIX YMEHUM.

CopepxxaHne oby4yeHMA XxMuMmun Ha 6a30BOM ypOBHe
1 yac B Henenro, Bcero 68 yacoB 3a JiBa roja o0ydeHus,
Y3 HUX 28 4aCOB — pPE3E€pBHOE BpeMs

OcHoBHble 8udbl y4e6GHOll desitmeibHOCmu

Oo0mme BUABI 1€ATEJIHLHOCTH

Buumanue! Bce oOmue BUABI JIEATCIBHOCTH (POPMHPYIOTCS B IIPOIECCE

06y‘-ICHI/IH XUMHUHN UCKITFOYUTCIIbHO HA XUMHWYCCKOM MaTcpuralic.

1. Ananu3upoBarth (aHAJIM3 KaK MBICTUTEIbHAS ONEepPaLIHs).

nali el

JIeIISIX.

© N W

BriaBurath runoTessl.
BoInonHATh MAHUTTYJISIIIAHN.
N3yyaTh 00BEKTHI, SBICHUS, TPOLIECCH], B TOM YKCJIE HA PA3IUYHOrO POJia MO-

UccnenoBath 0OBEKTHI, SIBICHUS, TPOIECCHI.
Knaccudumuponars.

MonenupoBaTh OOBEKTHI, POIIECCHI, SIBJICHUS.
Habmronare saBiieHus.




9. O606mmate (00001IeHNE KaK MBICTUTEIbHAS ONEPAIHs).

10.060011aTh MOHATHSL.

11.00bscHATh HAOIIOAAEMBIE SIBIICHUS, TIPOLIECCHI.

12.0nuchiBaTh HAOMIOJEHUSI C MCIOJIb30BAaHUEM €CTECTBEHHBIX (PYyCCKOIO W/WMIU
POJIHOTO) ¥ UICKYCCTBEHHBIX SI3bIKOB (MaTeMaTUKU, XUMUH).

13.0npenensaTh CyIIeCTBEHHOE U HECYIIIECTBEHHOE B HA0II01aeMOM.

14.TTepeBoauTh MHMDOPMAITUIO C €CTECTBEHHBIX (PYCCKOTO W/UIU POJIHOTO) SI3BIKOB
HA UCKYCCTBEHHBIC A3BIKU (XUMUH).

15.1TepeBoauTh MH(pOPMALMIO C UCKYCCTBEHHBIX (XMMHUH) SI3BIKOB HA €CTECTBEH-
HBI€ SA3bIKU (PYCCKHI U/WIIA POJTHOMN).

16.[IpeacraBasTs HHGOPMALIMIO B PA3IUYHBIX (POpMax.

17.1lpuMeHATh MOJYyYEHHbIE 3HAHUS U CHOPMUPOBAHHBIC YMEHUS ISl PEIICHHUS
y4eOHBIX 3a/1a4.

18.Paznnuarh NOHSTHS.

19.Pa3nnuars TEpMUHBI U IOHSTHS.

20.Pa3psiacHATH CMBICIT TIOHSTHH.

21.PackpbIBaTh CMBIC IOHSATHIA.

22.CuHTe3upoBaTh (CUHTE3 KaK MBICIUTENIbHAS Omiepalius).

23.CucremMaTu3upoBaTh.

24.CpaBHUBATH OOBEKTHI, IBJICHHUSI, TPOTICCCHI.

25.Y4acTBOBaTh B O0CYKIEHUU TTPOOIIEM.

26.DukcupoBaTh HAOIIOICHHUS.

277.@opMyaupOBaTh BBIBO/IBL.

28.XapakTepu3oBaTh OOBEKTHI, SIBJICHUS, IPOLECCHI.

Cneunduyeckue XuMu4ecKre BUABI AeSITEJIbHOCTH

Buumanmue! [TpuBoAMMBIN CIMCOK XMMUYECKOTO SKCIEPUMEHTA HOCHUT MC-
KIIFOUNTEIIBHO pexomeHnoamenvHulil Xapaktep. HoOMeHKIIaTypy u BUIbl XUMHUYECKO-
ro 3KCIEpPUMEHTA (JEMOHCTPALIMOHHBIE ONBITHI, TPAKTUYECKHUE 3aAHATHS WU J1a0o-
pPaTOPHBIE OIBITHI) ONPENEISAET YUYUTEIb IPU COCTABIEHUN COOCTBEHHOU paboueit
MpOrpamMMbl ¢ Y4E€TOM KOHKPETHBIX YycJIOBUH paboThl. [Ipumep koHKpeTH3auuu
NpUBEAEH B TEMATUUECKOM TUIAHUPOBAHUHU HACTOSIIETO TOCOOUS.
1. OGHapy>xeHHe aTOMOB YIJIEpoJia, BOJOPOIA, KUCIOPOJa U XJIOpa B MOJIEKYJIax
OpraHUYECKUX BELIECTB.
MopenupoBaHue CTpOEHUS MOJIEKYJIbI METAHA.
M3ydeHue siBIE€HNsS N30MEPUN HA MOJIEIAX MOJIEKYJI IIEHTaHa.
ITonydyenue merana no peakuuu /lroma.
['openne mMeTaHa.
[lonydeHue >TUIIEHA U U3YYEHUE €0 CBOMCTB.

Nk w



7. Pabota c koynekuuent «Kayuayk».

8. Tlonmydenue anerusieHa KapoOUJIHBIM CLIOCOOOM.

9. T'openue aneruineHa.

10.06eciBeurBanue GPOMHOM BOIBI AlIETHIICHOM.

11.®dusnueckue cBoiicTBa OEH30JIa.

12.bpoMupoBanue 6eH3011a.

13.1ToyyeHune rekcaxJiopIUKIOreKcaHa.

14.B3auMoeicTBUE 3TAHOJIA C HATPUEM.

15.CunTe3 6poMaTaHa U3 cnupra.

16.Cunte3 qurTUI0BOTO Aupa.

17.TennoBoit 3 ekt pacTBOPEHUS dTaHOJa B BOJIE.

18.CpaBHeHuE ropeHus 3TaHoJIa U TJIMIEPUHA.

19.CpaBHEeHUE B3aUMOJEHCTBUS HATPUS C STAHOJIOM U TJIULIEPUHOM.

20.PacTBOpeHue rIuLepruHa B BOJE.

21.B3aumMojelicTBIE TIIUIIEpPUHA CO CBEXKEOCAKAEHHBIM TuApokcuaoM meau(1l).

22.1TonukoHaeH calMs MEeTaHals ¢ (PEHOJIOM.

23.0kuclieHre 3TaHoJIa Ha METHOW MPOBOJIOKE.

24.KayecTBEHHbIE pPEaKIMM Ha AJIBJACTUAHYIO TPYINY: C UCIOIb30BAHUEM CBEKE-
ocaxxaénnoro runpokcuaa meau(ll) u pactsopa rugpokcua ruaMmMuHcepeopa.

25.'openue aieToHa.

26.Momodopmuast peakiiusi.

277.00pa31upbl KApOOHOBBIX KUCIOT.

28.Cuntes cnoxHoro s(upa.

29.0OMbLIEHUE KUPOB.

30.13yuyenue pacTBOPUMOCTH PACTUTEIBHOTO Macja B Pa3HbIX PACTBOPUTEIISIX.

31.I'uaponus caxapo3sbl.

32.MccnenoBanue XMMHUYECKUX CBOMCTB IJTIOKO3bI U CaXapO3bl.

33.Ilony4yeHue KpaxMajbHOTO KJehcTepa.

34.HutpoBaHue LETIOTIO3bL.

35.CpaBHEHHME TOPEHHUS LIEIUTIOJIO3bI U TPUHUTPOLEIUTIONO3HI.

36.CBolicTBa Kpaxmania.

37.006pa31ibl aMUHOB.

38.CBoiicTBa aMHUHOKHUCJIOT.

39./lenarypariust OEJIKOB.

40.11BeTHBIC peaKIuu OSIKOB.

41./IlnvHaMUYECKHUE MOJICIH S- U p-OpOuTasIei.

42.MopenupoBaHUE MOJIEKYJI OUHAPHBIX COCAMHEHUH.

43.Mojiend KpUCTANIMYECKUX PEIIETOK AJTTIOTPOIHBIX BUIOU3MEHEHUN YTriepoa.

44.Mopenu KpUCTaJUIMYECKUX PEMIETOK Pa3HbIX CUHTOHUM.



45.Pabora ¢ komiekuen «MuHepasbl U TOPHBIE OPOIBDY.

46.Tunbl XUMUYECKUX PEAKIINM.

47.BnusiHue TeMIepatyphl Ha MOJ0XKEHUE XMMUYECKOTO PAaBHOBECHS.

48.V3Mepenune BOAOPOIHOTO MOKa3aTells pa3HbIX paCTBOPOB.

49.0mnpeneneHue peakimu Cpejibl pacTBOpa ¢ MOMOIIBI0 YHUBEPCATHLHOTO WH/IMKA-
TOpa.

50.I'maponus conei.

S1.I'maponus caxapo3sbl.

52.OnBITHI IO KOPPO3UU METAILIOB.

53.9nexrponu3 pactBopa noauaa meau(Il).

54.2nekTponu3 pacTBopa cylib(ara HaTPUS.

55.00Hapy>keH1ne HUTPAT-MOHOB B MPOAYKTAaX MUTAHUS.

56.CpaBuenue noseaeHust mbuia 1 CMC B 5)KECTKOM BOJIE.

57.PaboTa ¢ xomeknuen «Y 1o0peHus».

58.0mpenesieHne KUCIOTHOCTH MOYBBI.

59.Pabota ¢ komnexkuusimu «TomnuBo», «HedpTs u mpoaykTel €€ nepepaboTKkmy,
«KaMeHHBIH yroib U IPOIyKThI €ro NepepadoTKmy.

60.CBolicTBa CTEKJIA.

61.13nenus u3 KepamMuKH.

62.PaboTa ¢ xomneknuein « CTeKinoy.

63.Pa3bopHbie MOJIeN 3aBOJICKUAX alllapaToB U yCTAHOBOK.

3HaHUe8as cocmasAsaAwWas co0epHcaHuss 06y4YeHus1 Xumuu Ha 6a3080M
ypogHe
Tema 1. Beegenne B opranmyeckyio xummio (3 1)’

[Ipeamer opranuueckoid xuMuu. [IpuunHbBI BbIACIEHUS OPraHUYECKOW XU-
MHUH B CaMOCTOSITEJIBHYIO OTpaciib Hayku. KaduecTBEHHBIM COCTAaB OpPraHUYECKHX
COEIMHEHUN. XUMUYECKHUE PEAKLIUH, JIEKAIIME OCHOBE OOHAPYKEHHSI aTOMOB YT-
Jepoja, BOJIOpoJa, KUCIOPOa U XJIOpa B MOJIEKYJIaX OPraHUYECKUX COETMHEHMIA.

[lepBoHauanbHOE TMpencTaBieHUE 00 DJJIEKTPOHHOM opOuTamu. s- u p-
opbutanu. OCHOBHOE U BO30YXAEHHOE COCTOSIHMS aToma yriepona. [lonstue o
ruOpuan3alyd aTOMOB yriepoa.

N3omepnl u uzomepus. ['omonoru u romonorusi. CpaBHeHHE (HU3MUECKUX
CBOICTB TOMOJIOI'OB METaHa, U30MEPOB IIEHTaHA.

[TonoxeHuss TEOpUM XUMHUYECKOIO CTPOEHHUS OpPraHUYECKUX COECIMHEHUI
(manee — TCX): ueTbIpEXBaJIEHTHOCTh aTOMOB YIJIEPO/Aa B OPTaHUYECKUX COEU-
HEHUSIX; XUMHYECKOE CTPOCHME; 3aBUCUMOCTbH (DU3MUYECKUX CBOWCTB OT XMMMUE-
CKOT'O CTPOEHHS.

1 N
Yucio yacoB npuBoauTes 6€3 yuéra ypoKoB IMOBTOPEHHUS M 0000IIEHNS, KOHTPOJIBHBIX paboT, mpaKTuie-
CKHUX 3aHATHH M COOTBETCTBYET UHCITy naparpad)oB B ydeOHHUKE.



Tema 2. YriaeBoaopoasl (5 1)

O6mas popmyna ankaHoB. JlabopaTopHbie CIIOCOOBI MOTYUYECHHS aJKAHOB:
peakius J[roma (mexapOokcunupoBaHue), cuaTe3 Bropra. Xumuueckue cBOICTBa
aJIKaHOB: TOPEHUE, TUPOJIN3, U30MEPU3ALUs, XJIOPUPOBAHHUE.

Ob6mas ¢opmyna ankeHoB. CTpoeHHE MOJIEKYJbl ATHJICHA, G- U T-CBS3H.
BHyTpumonekynsipHasi neruapaTaius dTaHOJIa Kak OCHOBHOM JTaOOpaTOPHBIN CIIO-
co0 mosydyenus stuieHa. Jleruaparamnus ankaHoB. OOmue CBOMCTBA aJIKEHOB: TO-
peHue, OKMCIIEHUE BOAHBIM pacTBOPOM NEpMaHraHara, kaiaus (peakuus Barnepa),
peakuuy IPUCOEIMHEHUs BOAOPOAa, Opoma, rajloreHoBo10po10B, Boibl. [lonnme-
pusauus stuneHa. [Ipasuno B. B. MapkoBHukoBa. CpaBHEHHE XMMHYECKOM aK-
TUBHOCTH QJIKAHOB U JIKEHOB Ha MPUMEpE B3aUMOJICUCTBHS ¢ OPOMHOI BOJIOM.

O6mas ¢opmyna ankaaueHoB. CTpoeHHE MOJIEKYJ AUEHOBBIX YTIIEBOIOPO-
noB. [lepBoHauanabHOE NMpEACTABIEHUE O CONMPSIKEHUH T-CBsi3eil. OcoOeHHoCTH pe-
aKIUKM TOJMMEPU3AIMU COMNPSIKEHHBIX JTUEHOB. HaTypanbHbll, [TMBUHUIOBBIN,
M30IIPEHOBBIN U XJIOPOIIPEHOBBIN KayuyKd. Bynkannsanus kaydyka. Pe3una.

O6mas gpopmyna ankMHOB. ALICTWICH KaK BaKHEWUIIUU MPEICTaBUTENb all-
kuHOB. [lomydenue anerusneHa: kapOUIHbIN crnoco0, nupoiau3 mertaHa. CoilcTBa
allETUJICHA: TOPEHUE, PA3JIOKEHHE, MPUCOECIUHEHUE BOJIOPOJA, rajJOreHOBOIOPO-
n0B, Bozsl (peakust M. I'. Kyudeposa), Tpumepuzamnus (peakuust H. JI. 3enuHcko-
ro). CpaBHEHHE XUMUYECKON aKTUBHOCTH alleTHIICHA U 3TUIICHA.

benzon. CtpoeHue MoJIeKyJbl: CUCTEMBI G- U T-CBsi3ell. Peakiuu 3amere-
Husi: OpoMHpoBaHHE, HUTpoBaHUE. CpaBHEHUE XMMHUYECKON aKTUBHOCTH O€H30J1a
Y TOJIYOJa Ha mpuMmepe HuTpoBaHus. lIpucoenunenne Bonopoaa, xsopa. Ilepsona-
YaJbHOE NPEACTABIEHUE O IAOXUMHUKATAX.

TXC: 3aBUCUMOCTb CBOMCTB BEIIIECTB OT XUMHUYECKOTO CTPOCHUS; B3aUMHOE
BIIMSIHUE aTOMOB B MOJIEKYJIaX.
Tema 3. Kucaopoacoaep:xamue opranndeckue coequnenus (8 4)

®dyukrmonaneHas rpymnmna. Knaccudukamus cnuptoB. [IpenensHbie omHO-
aToMHble cupThl. O0mas ¢hopmyia mpeaeIbHbIX OJIHOATOMHBIX cUpTOB. HomeH-
KJIaTypa MpeIeIbHbIX OJHOATOMHBIX CIIUPTOB. [lepBOHaYanbHOE MpEaCTAaBICHUE O
BOJIOPOJTHOM CBSI3U M €€ BIMSHUU Ha (PU3MUECKHE CBOWCTBA CHUPTOB. XHUMHUE-
CKH€ CBOMCTBA CIIUPTOB (Ha MpUMEpPE ITAHOJA): TOPEHUE, B3aUMOICHCTBHUE CO 1I1e-
JIOYHBIMH METaJJIaMH, PEAKIUS C TAJION€HOBOAOPOAaMU. 3aBUCUMOCTh MPOTYKTOB
peakuuu OT YCIIOBUM €€ MPOBENCHUS HA MPUMEPE BHYTPUMOJICKYJISIPHOM U MEX-
MOJIEKYJISIPHOM AeruapaTaunu. bruosiornueckoe AeiCTBUE CIUPTOB.

CrpoeHre MHOTOaTOMHBIX CHUPTOB, HEYCTOMUHUBOCTh COEAMHEHUN C JIBYMsI
TUJIPOKCWIBHBIMU TPYIIIAMU MPU OJHOM aTtoMe yriepoaa. CBOKWCTBa MHOTOATOM-
HBIX CIIMPTOB: TOPEHHUE, B3AUMOJCHCTBUE CO LIEIOYHBIMH METAJJIaMU, TaJlOT€HO-



BOJIOPOJIaMHU, CO CBexkeocaxACHHBIM ruapokcuaoM meau(Il) kak kauecTBeHHas pe-
aKIMsl HA MHOTOATOMHBIE CIIUPTHI.

Crpoenne monekyibl (eHona. Peakuuu ruipoKCUIBHON TPYMIbL: B3aUMO-
JIENUCTBUE C HATpUeM, TUJIPOKCUAOM HaTpus. BeiTecHeHue (eHona u3 pactBopa
dbeHonsiTa HATPUS YIIIEKUCIBIM Tra3oM. Peakiiuu O€H30JbHOTO sipa: HUTPOBAHUE,
B3anMojielicTBre ¢ OpomHO#l Bojoil. [Ipumenenue denona. buonorudeckoe meii-
cTBUE (heHoa.

KapOonwnbHast rpymnmna. Anbaeruasl U KeTOHbl. CpaBHEHHME HOMEHKIIATYP
aNbACTUIOB U KETOHOB. lloiryyeHne anpaerusioB OKHMCICHWEM NEPBUYHBIX CIIMP-
TOB. XMMHUYECKHUE CBOMCTBA ajJbJETUA0B. B3aUMOJICHICTBUE CO CBEXKEOCAXKIECHHBIM
ruapokcuom meau(ll), ruapokcuaom muammuHcepeOpa, BOCCTAHOBJICHUE BOJO-
POJIOM JI0 CIIUPTOB, MOJIUKOH IeHcalus ¢ ¢peHosoM. [Ipumenenue anbaerugos. Ou-
3MOJIOTHYECKOE JICHCTBUE albJeruoB. AlleToH. PU3NUECKHUE CBOMCTBA alleTOHA.
XUMUYECKHE CBOMCTBA alleTOHA: TOpeHue, noopopMHasl peakiusi, BOCCTaHOBIIE-
Hue BoopooM. [Ipumenenue anerona. @PU3n0IOrH4ECKOe JEUCTBUE allETOHA.

KapOoxkcunpHas rpynna kak cucrema. CTpoeHHEe MOJIEKYJT IPEAEIbHbBIX O/1-
HOOCHOBHBIX KapOOHOBBIX KHCJIOT. OCOOEHHOCTHM HOMEHKIATyphl KapOOHOBBIX
kuciaoT. KapOoHOBbIE KHUCIOTHI Kak cialOblie 37eKTposuThl. CpaBHEHHE XHUMMYeE-
CKMX CBOMCTB YKCYCHOW W COJITHOM KHCHOT. Peakmus stepuduxanuu. Mpiia —
COJIM BBICHIMX KapOOHOBBIX KUCIIOT.

Crnoxwusie 3¢pupsl. Homenkmnarypa u usomepun ciioxHbix 3¢pupon. CBoiicTBa
CJIOKHBIX 3(UPOB: TOPEHHE, TUIPOIIN3, epesTeprudukanys. CioxHble 3PUpPbl MU-
HepaJIbHBIX KHCIOT. CroxkHble 3Qupbl B mpupoze. JKupbl Kak ciaoxHble 3¢dupa
[VIMIIEPYHA U BBICIIUX KapOOHOBBIX KHUCIIOT. Y CTAHOBJIEHHE COCTaBa KUPOB (pado-
el M. llleBpéns, A. bpakkono, M. beptio). Ctpoenue u gunyeckue cBOMCTBa
KUPOB. XUMHUUYECKUE CBOWCTBA: TOPEHUE, THAPOIU3, OMBUICHUE, THIPUPOBAHUE
KUJKUX )KUPOB. POJb KUPOB B KUZHEACATEIbHOCTH OPraHU3MOB.

VraeBoapl. CocTaB T0K03bl. CBOWMCTBA TJIOKO3BI: TOPEHHUE, B3aMMOJICH-
CTBHE CO CBEKEOCAXAEHHBIM TuapokcuaoM Menu(ll) mpu OOBIUHBIX yCIOBUAX U
IpU HarpeBaHHUM, PEaKLMsl CEepeOpsSHOro 3epKayia, CIUPTOBOE U MOJOYHOKHCIIOE
opoxxenne. CoctaB caxapo3bl. CBOMCTBA caxapo3bl: TOPEHUE, TUAPOIU3, B3aUMO-
JEUCTBUE C U3BECTKOBBIM MOJOKOM. [IpupoiHBIE HCTOYHUKM TJIFOKO3bI U Caxapo-
3bl. POJb TITIOKO3BI M caxapo3bl B )KU3HEAEATEILHOCTH opranu3MoB. O01ee npe-
CTaBJICHHE O CTPOCHUH MOJIEKYJ Kpaxmaia (aMuiio3a 1 aMUJIOTIEKTHH) U TEJUTI0JIO-
3pl. CBOICTBA Kpaxmajia: oOpa3oBaHHE KOJUIOMJHOIO PAacTBOpa, FOPEHHE, TUIPO-
JU3 in VIVo | in Vitro, B3auMoJieicTBre ¢ noaoM. CBOMCTBA ICIUIIOIO3bI: TOPCHHE,
TUAPOJIN3, 00pa3oBaHue CIOXKHBIX 3¢upoB. Buckosza. Llemnodan.

TXC: B3auMHO€E BIUSHHE aTOMOB B MOJIEKYJIaX; BO3MOKHOCTb ONIPEACIICHUS
CTPOECHUS MOJIEKYJ XUMUYECKUMU METOJAMHU.



Tema 4. A3oTcoaep:kaiiue oprannyeckue pemectna (3 4)

Crpoenue Momekys anudaTuuecKux U apoMaTH4YecKux aMuHOB. CBOMWCTBa
aMUHOB, OOYCJIOBJIEHHbIE aMUHOTPYMION: B3aUMOJAEICTBUE C BOAOW, paCTBOPAMHU
KHCJIOT, pEaKUuU COJIed aMHUHOB C pacTBOpaMU WIeNOYed. 3aBUCUMOCTH CHIIBI
aMUHOB KaK OCHOBAaHMH OT CTPOEHHUS W YHMCJa YIJIEBOAOPOAHBIX paaukaioB. ITo-
ayuenue amMuHoB: peaknuu H. H. 3ununa u A. B. I'obmana. AMuHBI B mipupoie.
[IpumeHeHne aHINHA.

CrpoeHue MOJIeKyJT aMUHOKUCIOT. bunomnsipublit noH. OCOOEHHOCTH HOMEH-
KJIaTypbl aMUHOKUCTOT. [Tonydyenre aMuHOKUCIOT. AM(OTEPHOCTh aMUHOKHUCIIOT.
AMuaHasi W TeNnTUHas CBs3u. He3ameHUMble M 3aMEHUMBIC O-aMUHOKUCIIOTHI.
CxeMa cuHTE3a MENTUAOB U3 O-aMHUHOKUCIOT. CMHTE3 MENTHUIOB B JKUBBIX Opra-
HU3MaXx.

[Tonunentuapl U OENKU, OTCYTCTBUE YETKOW TPAHUIIBI MEXIY MOJIUTIEITH-
JaMHd U OenkamMu. XHMHYECKOE CTpOoeHuEe OEJIKOB: MEepBUYHAsl, BTOpUYHAS, Tpe-
TUYHAs U YETBEPTHYHAS CTPYKTypbl OenkoB. CBOWCTBa OCNKOB: JEHATYpallud U
MPUYUHBI BBI3BIBAIONINE ICHATYPALNIO OCJIKOB, THUAPOIU3, IBETHBIC PEaKIUU Oe-
KOB (OMypeToBasi U KCAaHTOIIPOTEUHOBAS ).

TXC: B3aumHo€e BIUsSIHUE aTOMOB B MOJIEKYJIE.

O0001meHHe 3HAHUI M0 opraHndeckoi xumuu (1 1)

O0600111eHNEe BAXKHEUIIINX TTOJIOKEHUN TEOPUH XUMHYECKOTO CTPOCHHUS Opra-
HUYECKUX coeAnHeHud A. M. ByTiepoBa: XuMHUuecKkoe CTpOCHUE, B3aUMHOE BIIUS-
HHUE aTOMOB, 3aBUCUMOCTb CBOMCTB BEILIECTB OT CTPOECHHUS UX MOJIEKYJ, YCTAHOB-
JICHUE CTPOEHUS MOJIEKYJI OPTaHUYECKUX COCAMHEHUN XUMUUYECKUMU METOIaMHU.

Pa3BuTHe TeOpUM XUMHUYECKOT'O CTPOCHUSI.

Tema 5. BemectBo (3 1)

Crpoenne atoma. OOmIMe CBEIEHUS O YETHIPEX BUIAX DIIEKTPOHHBIX OpOU-
Taneu: s, p, d, f. Buasl u uncino opburaiieil Ha pa3HbIX JICKTPOHHBIX cliosx. [Ipa-
BUJIa 3arOJIHEHUS OpOUTaned »HJIEKTpOHAMU. ODJIEKTPOHHAs CTPYKTypa aroma.
DNeKTpOHHbIE KOHPUTYPALIMU U YUCIIO XUMMUYECKUX JIEMEHTOB B mepuoaax. du-
3UYE€CKHUE OCHOBBI MEPUOANYECKOTO0 U3MEHEHUSI CBOMCTB XUMUUYECKUX IJIEMEHTOB.
3aKOHOMEPHOCTH HW3MEHEHUsI CBOMCTB XMMHUUYECKHUX D3JIEMEHTOB B TEpUOAAX U
rpyInax.

Xumuueckas cBs3b. CBOMCTBA KOBAJICHTHOM CBSI3M: KPATHOCTh, JJIMHA,
DHEPIUsi, HAMNPABIEHHOCTh, IMOJSPHOCTh, HACBIIIAEMOCTb. JIEKTPOOTPULIATEIb-
HOCTh aTOMOB U CTEIEHb MOJSPHOCTH cBsi3U. MoHHas cBsizb. MeTaiunueckas
CBs13b. BomopoaHas cBsizb. Posib BOIOPOAHOM CBA3U B KU3HEAECATEIIBHOCTHA Opra-
HU3MOB.

[Tpuuunbl MHOrOOOpa3us BemiecTB. M3oromnus. M3omepusi HeOpraHMIECKUX
COEJIMHEHUN. AJUIOTpomnHUs yriepoja: anMas, rpadut, dyiepeHsl, rpadeH, HaHO-



TpyOku. Onpenenenne HaHotexHonoruiit POCHAHO. Illects popm kpuctaminye-
ckux pemérok. [lomumopdusm. Kukre KprcTaibl.
Tema 6. Xumuueckue peakuuu (8 4)

OO6mue ocHoBaHUS KiIacCU(PUKAIMM XUMUYECKUX peakiuil. OcoOeHHOCTH
KJ1acCu(UKAIMU XUMUYECKUX PEAKIIUI M0 COCTaBY MCXOJHBIX BEUIECTB U MPOIYK-
TOB PEAKIMM B HEOPTAHWYECKOM U OPraHUYECKOW XHMUU, MPABUIIBHOE UCITOIB30-
BAHUE TEPMHUHOJIOTUHU. XaPAKTEPUCTUKA XUMUUECKUX PEAKLINHM.

VYnpaBineHne XUMUYECKUMH MPOLECCAMH. DHEPIrusl aKTUBALMH, SHEPreTUYe-
ckuit 6apwep. [Ipunnun nefictBust katanusaropa. BiausiHue Temrepatypsl U 1aBiie-
HU (77151 TA30B) HA MOJIOKEeHUE XuMudeckoro papHoBecus. [Ipunmun Jle [larense.

Bona kak cna0wiii anektponut. MonHoe mpousBeneHre BoAbl. BomopoaHbii
nokaszarenab. OnpeneneHue peakuuu Cpeapl pacTBOpa ¢ MOMOIIBI MHIUKATOPOB.
Oo6nactu nepexona. Mamepenue pH pactBopa. Peakuus cpenbl pacTBOpa u KU3HE-
JEATENBHOCTh OPraHU3MOB.

I'unponus. ['maponns Heoprannuyeckux coged. Knaccudukauus coneit mo
CUJIE COOTBETCTBYIOIIMX OCHOBAaHMM M KHCIOT. BO3MOXHOCTh B3aMMONEUCTBHUSA C
BOJION coJieil, 00pa30BaHHBIX CHUJIBLHBIM OCHOBAHMEM U CWJILHON KHUCJIOTOW, CHJIb-
HBIM OCHOBAHHMEM M CJIa00# KHUCIIOTOM, cJ1a0bIM OCHOBAaHUEM U CHUJIBHOMN KHUCIIOTOM,
cnaObIM OCHOBaHMEM U ciaboi kuciaotoi. CokpaliéHHble HOHHBIE YPABHEHUS pe-
aKIui ruapoau3a cojeil. O0mme cBeCHUS 0 3aBUCUMOCTH CTENIEHU THAPOJIN3a OT
BHEIIHUX yCIOBUU. ['maponu3 colieii KapOOHOBBIX KHUCJIOT KaK YAaCTHBIM ciyyai
TUAPOJIM3A COJIeH, OOpa30BaHHBIX CUJIBHBIM OCHOBAHHEM WU CJIA00M KHCIOTOM.
['uaponn3 mpocThIX U CIOXKHBIX 3(QUPOB. ['Maponn3 cosied aMUHOB KaK YaCTHBIN
cilyyail rufipoiu3a cojeil, 00pa30BaHHBIX CIa0bIM OCHOBAHMEM U CHJIBHOM KHUCIIO-
tol. I'mnponuz ATO.

OKUCINTENBHO-BOCCTAHOBUTEIIBHBIE peaKLnHu. OkucnauTenpHo-
BOCCTAHOBUTEJIbHBIE CBOMCTBA BaXKHEUIIIMX METAJUIOB U HEMETAJUIOB. 3aKOHOMED-
HOCTH U3MEHEHUS OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX CBOMCTB MPOCTHIX BEUIECTB.
OKHUCIUTENHHO-BOCCTAHOBUTEIIbHBIC PEAKIIUU B MMPUPOE: 00pa30BaHUE KUCIOPOa
B atmocdepe 3emiin, AbIXaHWE, MUTAHUE, MPUPOJHBIE MOokapbl. OKUCIUTEIHHO-
BOCCTAHOBUTEJIBHbBIC PEAKIIMM, TPOTEKAIOIINE BO BpeMs Ipo3bl. Koppo3us. Xumu-
Yyeckas Koppo3us. DieKTpoxuMuueckas kopposus. CriocoObl 3alllUThl METALIOB U
CIUIaBOB OT KOPPO3UHU: MPOTEKTOPHAs 3aILUTA, 3aIUTHBIE TOKPBITHUS, HCIIOJIb30Ba-
Hue uHruouropoB. HepikaBeromias cranb. HeraTuBHbBIE TOCIENCTBUS KOPPO3UU
METAJJIOB U CIU1aBOB. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIMU B MPOMBIII-
JICHHOCTH: 3JIEKTPOJIN3 PACIUIaBOB M PACTBOPOB. XMMHUYECKUE PEAKIIUH, TPOTEKA-
IOIIUE MO AEHCTBUEM IMOCTOSHHOTO 3JIEKTPUUYECKOTOo ToKa. IIpakTuueckoe mpu-
MEHEHHE DJICKTPOJIM3a: MOJIydeHHe METAJIJIOB M HEMETAJIOB, pauHUpOBAaHUE Me-
TaJUIOB, FaJIbBAHOCTETHSI.



Tema 7. Xumus u :xu3Hb (9 4)

Mertonsl no3Hanus B Xumuu. llepsoHavanbHOE npencTaBiIeHue 0 METOL0JIO-
MU Kak HayKe O IyTAX M CPEACTBAX PAlMOHAIM3ALUMN HAYYHOU IEATEIIBHOCTH,
npUpalieHuy HaydHoro 3Hanus. Kinaccudukaiys MeTo0B HAy4YHOTO MO3HaHUs A.
M. HoBukoBa. Baxheiinne sMOupuyeckre METOJbI-ONepaluu: HaOI0eHne U
u3Mepenue. OTIMyue Hay4dHOTO HAOMIOACHUS OT OOBIACHHOTO. DTalbl HAyYHOTO
HaOmoaeHus. ToYyHOCTh U3MEpeHHsI U (PAKTOPBI, BIUAIOINIME HA HEE. DMIUpHUUe-
CKHE METOIBI-IEUCTBUA. MOHUTOPHUHI KaK METOJ OTCIIECKUBAHUS COCTOSHUS U3Y-
4aeMoro o0beKTa (SIBJICHUS), HE OKA3bIBAIOIIETO BO3ACHCTBHS Ha OOBEKT (siBIIE-
HUE). DKCIEPUMEHT U ONbITHas paboTa Kak METOJbl MpeoOpa3oBaHUs OOBEKTa
u3ydeHus. Pa3nuuus mMexy SKCIepUMEHTOM M OIbITHOM paboToil. Buasl skcrie-
PUMEHTOB U ONBITHON paboThl. B3auMOCBsI3b IMIUPUUECKUX METOIOB-ONIEPALINA U
METOJI0B-ICMICTBUM, UX MECTO U POJIb B XUMUHU. T€OpPETUUECKNE METOABI-ONEPALIAN
MO3HAHUS B XUMHH. XapaKTepUCTHUKA aHAIN3a, CHHTE3a, CPAaBHEHUSI, aOCTparupo-
BaHUs, 0000IIEHNS U MOAETUPOBAHUS KaK TEOPETHUECKUX METOJ0B-ONepanuil u
KAaK MBICIIUTENBHBIX onepanui. OTKpeITHE neproanyeckoro 3akona /. M. Menne-
JIEEBBIM U CO3[JaHHE OCHOB TEOPUH XHUMHYECKOI'O CTPOEHUSI OPTaHUYECKUX COEIU-
HeHnid A. M. ByTiepoBbIM Kak NpUMEpPHI Pe3yJIbTATOB NMPUMEHEHHSI TEOPETHYE-
CKHX METOJIOB-ONEpaUl.

Ucrounnkn xumudecko wunHdopmaimu. JlocToBepHas, HEIOCTOBEpHAs H
noxHas uHpopmarms. OneHka JOCTOBEpHOCTH XUMHUYecKor nHpopmanuu. Oc-
HOBHBIE UCTOYHUKH XUMUYECKON MH(pOpMaLUuU: crieuanbHas JuTeparypa, nepuo-
JTMYECKUE U3JIaHUA, AIEKTPOHHBIE CPEJICTBA MacCOBOM MH(pOpMAIMKU, UHCTPYKLIUN
K CpeAicTBaM OBITOBOM XUMHH U JIEKAPCTBEHHBIM IIpernapaTam.

XHUMUS U 310POBBE. Y CIIOBHS MOJOKUTEIBHOTO U OTPULIATEIBHOTO BIMSIHUSA
BEILIECTB Ha 37J0POBbE YEJIOBEKA: BOAA, MPOAYKThI MUTaHUS, BUTAMUHBI, TOPMOHBI.
OO6mue cBefieHus 0 IEHCTBUM HAauOOoJee pacpoCTpaHEHHBIX JIEKAPCTBEHHBIX Tpe-
napaToB: acOUpUHA, aHAJbIMHA, HO-IIMNA, BaluJ0Jia W HUTporiuuepuHa. bes-
YCJIOBHBIN BpeJ HAPKOTUKOB Ha IPUMEpPaX 3TAHOJA U HUKOTHHA.

XuMHUSL B NMOBCEAHEBHOW ku3HU. CpencrBa JIMYHOM TWTHEHbl. Moromue
CPEACTBA: MBLIO, CTHPAJIbHbIE MOPOIIKUA. OCHOBHBIE KOMIIOHEHTBI COBPEMEHHBIX
CTUPAJbHBIX MMOPOLIKOB U WX Ha3HaueHHe. AOpa3uBHbIC U Oe3a0pa3uBHbBIC YUCTSI-
ume cpencrea. JI9TA kak oMH U3 pacnpocTpaHEHHBIX penesuieHToB. [loTeHuu-
aJIbHAs OMTACHOCTh CPEJICTB OBITOBOM XMMUHU.

Xumusi u cenbckoe xo3siicTBo. IlouBbl. Menuopanus mouB. OObEeKTUBHAS
HEOOXOIMMOCTh MCHOJIb30BAHMS MUHEPAIbHBIX yA0OpeHuil. Poiib MOHOB Kamus,
aMMOHMS M nuruapodocdaT-uoHOB B pa3BUTUM pacTeHuil. Heopranunueckue co-
€MHEHHsS] KaK MCTOYHUKHU 3TUX HMOHOB. CoBMecTUMOCTh ynoOpenuit. Ilonsrue o



XUMUYECKUX CPEICTBAaX 3alUThl pacTeHud. Mepsl 0e30macHOCTH Tpu padoTe ¢
yAOOPEHUSIMU U XUMUYECKUMU CPEJICTBAMU 3aIUThl PACTEHUM.

Xumust 1 3HepreTuka. ['azoo0paznoe Tormbo. CocTaB NPUPOAHOrO rasa u
CTPYKTypa ero ucrnoiyibzoBanus (1o nanueiM ["aznpoma). XKuakoe torumsa. Hedtsb
U MpoaykThl e€ mepepaboTku. OkTaHOBoe 4Mclio OeH3nHa. KaMeHHBIH yroJib.
Kokc.

Xumusi B CTpOUTENLCTBE. VICKYCCTBEHHBIE CHIIMKATBI U UX CBOMCTBA. CTeK-
no. Pabotst H. . Kypoukuna. Kepamuka u HapoiHble TPOMBICIBL. [{eMeHT, OeTOoH.

XUMUSL U IKOJIOTHUSL. DKOJIOTUYECKUE MPOOIEeMbl XUMUUECKON MPOMBIIILICH-
HOCTH: HEMIOCPEACTBEHHOE M OMOCPEIOBAHHOE BIMSIHUE HA YEJIOBEKA, XUMHYECKOE
U TEIUIOBOE 3arpsisHeHHe JuTocdepsl, Tuapocdepsl U atmocheps 3emnn. OOume
MPUHIMIBL OPraHU3allud XUMHUYECKUX MPOU3BOJICTB (HEMPEPHIBHOCTD, ITUPKYJIS-
1S, KOMIUIEKCHOE HCIOJIb30BAHUE ChIPbs, TPOTUBOTOK, TEIJIOOOMEH, ONTUMU3a-
LHs YCJIOBUU MPOBEIACHUS XUMUUYECKUX PEAKLIHMM, MEXaHU3AMs U aBTOMATU3alUs
MPOU3BO/JICTBA) U UX HAMPABICHHOCTh HA PEIICHUE HKOJIOTUUECKUX TTPOOIIEM.

IIpumepHass memamuka ucc/s1e0068ame/1bCKuUX U NPOeKmMHbuIX pabom
B3rasasl coBpeMeHHON HayKd Ha MOCTYIUIEHHE HU30bITKA YIJIEBOJOB B OpPraHU3M
YeJI0BEKA.
Bxnag poccniickux y4€HbIX B pa3Butue xumuu BMC.
BpenHoe BO3€iCTBHE HEKOTOPBIX OPTaHUYECKUX BEIIECTB HA OPraHU3M YEJIOBEKA.
XUMHUYECKHE aCEeKThl 3a00JI€BAHUI AJIKOTOJIM3MOM, HAPKOMAHUEH; UX TYOUTENb-
HO€ JICHICTBHE HA OPraHMU3M YeJIOBEKa.
['ennas nHx)eHepus.
3HaueHue
» paboT POCCUICKUX YUYEHBIX LISl pa3BUTHS HAYKU U MPOMBIIIJICHHOTO
OpPraHUYECKOTO CHHTE3a
» XUMUU B TIOJTYYCHUH HOBBIX HCTOYHUKOB CHIPhSI H SHEPTUU
N3yyeHune
» 3aKOHOMEPHOCTEH MPOTEKaHHS XMMUYECKHX peakiuil B MpUpoJie, B OBITY U
B IIPOMBILUIEHHOCTH

Y

OPraHMYECKUX BEIIECTB M UX MPEBPAIICHUN B OPraHU3ME YEIOBEKa, B MPHU-
pojie, B ObITY ¥ B IPOMBIIILIEHHOCTH

XUMHUYECKUX MPOLECCOB B MPOMBIIIJIEHHOCTH

XUMHUUYECKUX SIBIICHUM B IPUPO/IC, B OBITY U B TPOMBIIIJIEHHOCTH
Hcropruueckne acrieKTbl XUMHUHU

BMC

METAJIOB

HEMETAJIOB

YVVVYVYVY

YTJIEBOJOPOJIOB



Hcropus

BO3HUKHOBEHUS U PA3BUTHUS

MPEICTABJIEHUN O PACTBOPax

XUMUYECKON MPOMBINUIEHHOCTH B Poccun

XUMHYECKON MPOMBIIUIEHHOCTH U MeTAJTypruu B Poccun
OPraHU4YEeCKON XUMMHUU KAK HAYKHU

VV YV VYV

ra3o- u HedrenepepadboTku B Poccuu. 3Haduenne paboT poCCUHUCKUX YUEHBIX
JUTSI pa3BUTHUS OTPACTU

Y

U COBPEMEHHBIE MPOOJIEMbl M3YYEHUS OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
MPOLECCOB
» OTKPBITHS XUMHUYECKHUX 3aKOHOB M TEOPUH
» Ppa3BUTHS MPEJICTABICHHUIA O CTPOCHUU BEIIECTBA
Metobl U3y4eHust CTPOEHUS BEILIECTBA.
OrneHka XUMHYECKOTO 3arpsi3HEHUS] OKPYXKAIOIIEH Cpejibl, MUIIEBOW W OBITOBOM
MPOAYKIINH, aHAIIN3 BO3MOXHBIX MOCJIEACTBUM, MPOTHO3UPOBAHUE IIYTEU pele-
HUS SKOJIOTUYECKHUX MPOOJIEM.
[Tosryuenue HOBBIX
» BEIICCTB U MAaTEPHUAJIOB C 3aJJaHHBIMH CBOMCTBAMHU
» JIEKapCTBEHHBIX MMPETapaToB
[Tpob6nema ucmonb30BaHMs TEHETUIECKH MOTU(DUITUPOBAHHBIX MTPOAYKTOB ITUTAHUSL.
[IpoGemsbl momy4YeHus: aTbTEPHATUBHOTO TOTUTHBA.
PazButne
» XAMHYECKOU TEXHOJIOTHH
» TIpeJCTaBICHUN 0 MEXaHU3MaX XUMHUYECKHUX PEaKIInn
Pa3HOBUAHOCTH OKHCIUTEIHEHO-BOCCTAHOBUTEIIBHBIX MPOLECCOB, MX UCIIOJIH30BAHNUE.
Ponb
» OpraHuvecKold XMMHU B PEIICHUH DHEPTeTHYECKUX, CHIPhEBBIX, KO-
JIOTUYECKUX, MEIUIIMHCKUX B OBITOBBIX TIPOOIIEM
» POCCUHCKHX YYEHBIX B CTAHOBIICHUN
v’ IpeACTaBIICHHI O MEXaHHU3MaX XHMHUYCCKHX pEaKIHi U
Pa3BUTUHU TEOPUHU KaTAJIN3a
v TEOPETHYECKUX OCHOB XUMHH
v’ T€OpPHH OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIUiA
v/ y4eHwust 0 pacTBOpax
» B Pa3BUTUW NPOMBIIUICHHOCTH, MEAWIIMHBI, ITOJIYYCHUN HOBBIX MaTe-
puanoB
» B PCIICHUU YHEPTETUUYECKHUX, CBIPhEBBIX, SKOJOTHUECKHUX MPOOIeM
v Poccun
v’ pernona



CuHTE3 MaTepHaioB C 3aJJaHHBIMU CBOMCTBAMU.
CoBpeMeHHBIE
» HaIlpaBJICHUS
v’ pa3sBUTHSA XUMHUYECKON HAYKH
v XUMHYECKOM TEXHOJIOTHH
» TOJIMMEPHBIC MaTEPHUAIIBI
» TPOOIeMBI
v’ U3y4YEeHHs CTPOCHHMS BEIECTBA
v TEOPETHYECKON XUMHH
v XHMHHU PacTBOPOB
v XUMHYECKOU KHHETHKU M TEPMOJTUHAMHUKH
Co3naunue
» TEOpUU XHMHUYECKOH CBSI3U.
» TeopWi, YCTaHABJIMBAIOIINX 3aKOHOMEPHOCTH XHMHUYECKHX TPOIECCOB B
pacTBopax
Ycnexu cuHTe3a OENIKOB.
XUMHUYECKHAE KPACUTEIIH.
XUMHUYECKAN aHAIU3 U CUHTE3.
Xumus
» B MCIUIIUHE
» U TJI00abHBIC YKOJIOTHYECKUE TIPOOJIEMBI YSJIOBEYCCTBA
» ¥ HAHOTEXHOJIOTHH
DKCTIEPUMEHTAILHOE M3YyUYCHHE OKHCIUTEIBHO-BOCCTAHOBUTEIHHBIX MPOIECCOB B
PUPOJIE, B OBITY U B MPOMBIIIIICHHOCTH.
SInepHbIN CUHTE3 HOBBIX DJIEMEHTOB.

NMpumepHoe TemaTnyecKoe NraHUpoBaHue

[IpumepHOE TeMaTHYECKOE TUIAHUPOBAHKWE yU4eOHOTO Marepuaia MpeicTaB-
JICHO B TaONMYHOHN (opMe, TPAAUIIMOHHOMN JIJIT METOJMKU OOyYCHHS] XUMUU B 00-
1meo0pa3oBaTeIbHOM IIKOJIEC. B OTIMUME OT MHOTOYHCIICHHBIX PEKOMEH]IyEMBIX
dbopm TabuIEl AYOIUPYIOITHE IPYT IPyTa CTOJOIBI 00beTMHEHBI B OJIUH CTOJIOCI]
«Copepxanue 00ydeHHs», B ssUYCHKaxX KOTOPOrO IPUBEJICHA 3HAHUEBAsI COCTABIIS-
romast . VCKIIouenne ¢Ieiano TOIbKO Ui XUMHIECKOTO AKCTIICPUMEHTA, KOTOPBIN
B 3aBHCHUMOCTH OT II€JIeH €r0 BKIIOUCHHUS B YPOK MMEET MOJU(YHKITMOHATBHBIN
XapaKkTep.

' Tlucemo [lemapraMeHTa rocyIapCTBEHHOI HOMUTHKM B cdepe 0bIIero obpasosanus «O pabodux mpo-
rpaMmmax yaeOHbIX mpeameToB» Ne 08-1786 ot 28.10.2015 ormenmo TpeboBanne DenepanrbHBIX TOCYIapCTBECHHBIX
00pa3oBaTENBHBIX CTAHIAPTOB O BKJIIOYEHHH B TEMATHYECKOE INIAHUPOBAHHE OCHOBHBIX BH/IOB yUeOHOH JesITENb-
HOCTH.



W3 Tabnuibl UCKITIOUEHBI CBEJCHUS, HE UMEIOIINE OTHOILIEHUS K pacipesie-
JCHUIO COACpXKaHMs OOYy4YeHHsI MO YpOKaMm: 3aJaddl ypOKa, OpPTraHU3aIllMOHHBIC
dbopMbI, METONIBI U CpencTBa OOydYeHHs, JaHHBIE O COOTBETCTBHH COACPIKAHMS
OOy4eHHMs KaXKI0r0 YpoKa COACpPXKaHUIO0 MPUMEPHOI o01ieo0pa3oBaTeaIbHON Mpo-
rpaMMBI U T.IL.'

B nmpumepHoe Temaruueckoe MIaHUPOBAHWE HE BKIIIOUEHBI 3JEMEHTHI CO-
JIEp’KaHUsI, BBIXOMSIINE 32 PaAMKHU MPUMEPHON MPOrpaMMbl, HA OCHOBE KOTOPOU
pa3paboTaHa HacTosiias nmporpamMma. B yueOHUKe 3TO cojepKaHHE BKJIIOUYEHO B
naparpagbl 6€3 HOMEpOB.

B TemaTmdeckoM IUIaHUPOBAHWU AAHO MPUMEPHOe PACTIPENeTICHHE YacTh
PE3epBHOIO BPEMEHHU. YUHTENb BIIPaBE CaMOCTOATEIBHO OIpPEAENATh YUCIO, Ie-
PUOJIMYHOCTH U TEMATUKY KOHTPOJIbHBIX paloT.

Conepxxanue crondna «XUMHUYECKUH HKCIEPUMEHT» HOCUT peKoMeHOa-
menvHbld XapakTtep. [Ipu cocTaBieHnHn COOCTBEHHOrO pabodyero TeMaTHYeCKOIo
IUTAHUPOBAHUS YUUTENh MOXKET WJIM UCIOJB30BaTh 3TO COJCpP)KAHUE B HEU3MEH-
HOM BHJIE, WM BHOCUTh U3MEHEHUS B TEMATUKY M BUJ XUMUICCKOTO IKCTICPUMECH-
Ta (JIEMOHCTPAIIMOHHBIC OIBITHI, TAOOPATOPHBIE OMBITHI, MPAKTUYCCKUE 3aHITUS)
WU3MEHEHUSI B COOTBETCTBUH C OCHAIIEHHOCTHIO KabMHETa XUMHUU 000pyAOBaHUEM
U PEaKTUBAMH, CTENEHbIO CHOPMHUPOBAHHOCTH Y IMKOJIHLHUKOB SKCIEPUMEHTAIb-
HBIX YMEHH.

' Tlompo6HOE 060CHOBaHHE CTPYKTYPhI TEMATHUECKOTO IIAHKPOBAHUS IPUBEICHO B KHUTe: XKypuH, A. A.
Pabouvas mporpamMma 1o y4eOHOMY MpeAMETY : pa3paboTka, SKCIEePTH3a, YTBEPXKACHUE : TOCOOUE I YUUTENeH
pyKOBOIUTENEH 00pa3oBaTeNbHBIX yupexkaeHuid oomero oopasosanus / A. A. Kypun ; ®THY UCMO PAO. — M.
: Bernrana-I'pad, 2012. — (CoBpemeHHOE 00pazoBaHmE).
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Ne Tema ypoka \ Coaep:xxanue 00y4eHust XMMHYECKHI IKCIIEPHUMEHT
1 2 | 3 4
Tema 1. BBeieHne B Opranu4deckyo XuMuio (3 4)
1 | lIpenmer  opranuueckoii | [Ipeamer oprannueckoit xumuu. [Ipuuunsl Beiienenus op- | Jemoncrpanuu. 1. OOHapyXeHHE aTOMOB yrie-
XUMHH raHUYECKOM XMMHHM B CaMOCTOSITEJIBHYIO OTpacib HayKH. | poAa M BOJOPOJa B MOJIEKyJaX OpPraHMYECKHUX
KauecTBeHHBIN cOCTaB OpraHMYeCKUX COeIUHEHNH. XUMHU- | BemecTB. 2. OOHapyKeHHe aToOMOB KUCJIOpoJa B
YEeCKHE PEaKlLny, JekKallue OCHOBE OOHApPY)KEHHUS aTOMOB | MOJIEKYJIaX OPraHMUECKUX BEIIECTB.
yTaepoja, BOJOpo/ia, KUCIOPO/ia U XJIopa B MoJieKyJax op- | JlabopaTopHbie onbIThl. 1. OOHapyXkeHHEe aTOMOB
TFaHUYECKUX COEAMHEHUH. XJIOpa B MOJIEKYJIaX OPTraHUYECKUX BELECTB.
2 | DnektponHoe  crpoeHue | [lepBoHauanbHOe mpejacTaBieHue 00 3JIEKTPOHHOM opOu- | JlaboparopHbie OnbITHL. 2. MoaeaupoBaHue CTpo-
aTOMOB YIJIepoJia U BOJO- | TalH. S- U p-opOuTanu. OCHOBHOE U BO30YKIEHHOE COCTO- | €HUSI MOJIEKYJIbl METaHa.
pona sSHUS aToMa yriepona. [lonsTue o ruGpuaM3alu aTOMOB
yraepoaa.
TXC': ueThIpéXBaTeHTHOCTh aTOMOB YIIepOJa B OPraHH-
YECKUX COETMHEHUSIX.
3 | Xumnueckoe crpoenue | M3omepsl u u3omepus. ['omonoru u romosnorusi. CpaBHe- | JlabopatopHbele onbIThl. 3. V3yueHue siBICHHUS
OpraHMYECKUX BEIIECTB HUE (QU3NYECKUX CBOMCTB TOMOJIOTOB METaHa, M30MEPOB | H30MEPUU HA MOJEINISIX MOJIEKYJI [IEHTaHa.
TIEHTaHa.
TXC: xummuueckoe CTpOEHHUE; 3aBUCHUMOCTb (PU3NYECKUX
CBOMCTB OT XUMHUYECKOTO CTPOEHUS
Tema 2. YraeBoaopoasl (8 1)
4 (1) | Anxanbr O6mas popmyina ankanoB. JlabopaTopusie ciocoos! nony- | Jlemoncrpanuu. 3. IlonydeHue meraHa 1o peak-
YeHHs ajKaHoB: peakuus J{roma (nekapOokcunupoBanue), | uu Jroma. 4. 'opeHue meTana.
cuHTe3 Bropna. XuMnyeckue cBOWCTBA aJKaHOB: FOPEHHE,
MUPOJIN3, U30MEPHU3aLIUs, XJIOPUPOBAHHUE.
5(2) | AnkeHsl Oo6mas popmyna ankeHoB. CTpoeHHE MOJIEKYIBI 3TUIEHa, | JlemoHcTpanmu. 5. [lonydenne sTuieHa U3 STaHo-

0- U T-CBSI3U. BHyTpuUMoOneKynsipHas Jeruaparanus 3TaHo-
Jla KaK OCHOBHOUM JTaOOpaTOPHBIN CIOCOO MOJYYSHHS ITH-
nena. [eruaparanus ankanoB. OOme cBOWCTBa aJKEHOB:

na. 6. I'openue stunena. 7. Peakuus Baruepa. 8.
ObecrBeunBanne OPOMHON BOJIBI.

' 3neck u manee a66peBnatypoit TCX 0603HAUCHD! ONOKEHNS TEOPHH XMMHUUYECKOTO CTPOCHHS OPraHHYeCKUX coeanHeHuit A. M. ByTiepoBa, KOTOpbIe BBOIATCS MM Pa3-
BHBAIOTCS HA TOM WJIM HHOM YPOKE.




3

TOpEHUE, OKUCIIEHHE BOJHBIM pPacTBOPOM II€pMaHIaHAaTa,
kanus (peakuusi Baruepa), peakuuu mnpucoeIMHEHUS BO-
nopoja, 6poma, rajJoreHoBoJI0po0B, Bojbl. [lonmumepusa-
nus >twieHa. [Ipasuno B. B. MapkoBaukoBa. CpaBHeHHE
XMMHYECKON aKTUBHOCTH AJIKAaHOB U AJIKEHOB HA IIpUMEpE
B3aMMOJIEHCTBHS ¢ GPOMHOM BOJOM.

TXC: 3aBUCHUMOCTb CBOMCTB BEILIECTB OT XUMHUYECKOIO
CTpOEHUSI.

6(3)

[lomyyenue aTmieHa
M3YYEHHE €r0 CBOMCTB

u

ITpakTnueckoe 3ansatue Ne 1.

7(4)

AJKagueHbl

Obmas dpopmyna ankaaueHoB. CTpoeHHE MOJEKYJ TUEHO-
BBIX YTJIEBOAOPOAOB. IlepBoHaYabHOE MpPECTaBIECHUE O
COIPsDKEHUH Ti-CBsizel. OCOOEHHOCTH peakLuu MoJIuMepu-
3allUM CONPSDKEHHBIX AMEHOB. HaTypaibHbIN, TUBUHWIO-
BB}, U30IIPEHOBBIM U XJIOPOIIPEHOBBIN KayuyKu. Byikanu-
3anud Kayuyyka. Pesuna.

TXC: 3aBUCUMOCTb CBOMCTB BEILIECTB OT XUMHUYECKOIO
CTPOCHHS.

Jlaboparopubie onbIThl. 4. PaboTa ¢ KoJuIeKIue
«Kayuayx».

8(5)

AJIKUHBI

O6mass ¢opmyna ajkuHOB. ANETWIEH KakK BaKHEHUIIIMIA
npecTaBuTeNb ankuHOB. [lomyueHue amerusneHa: kapOu-
HBIA crioco0, muponu3 MmeraHa. CBoOMCTBa aleTHIIEHA: TO-
peHue, pas3oKeHue, MPUCOSINHEHHE BOIOPOIa, TaloreHO-
BOJIOPOJIOB, BoAbI (peakius M. I'. Kyudeposa), Tpumepusa-
s (peakuus H. /. 3enuackoro). CpaBHEHHE XUMHYECKOM
AKTUBHOCTH alleTUJIEHA U ATUJICHA.

TXC: 3aBHCHMOCTHL CBOWCTB BEILECTB OT XUMHUYECKOI'O
CTpOEHHUSI.

Hemonctparmuu. 9. Ilonmydenue anerusieHa Kap-
ounapM criocobom. 10. IN'openue anerunena. 11.
OO0ecrBeurBaHre OPOMHOM BOJBI AIl[CTHIICHOM.

9 (6)

ApeHbl

benzon. CTpoeHre MOJIEKYJIbl: CUCTEMBI G- U T-CBsi3eil. Pe-
aKLMU 3aMelleHusi: OpoMupoBanue, HuTpoBanue. CpaBHe-
HHE XMMHUYECKON aKTHBHOCTU O€H30J1a U TOJyoJia Ha Mpu-
Mepe HuTpoBaHus. Ilpucoenunenue Bogopoda, Xiopa.
[lepBoHauanbHOE MPEJICTABICHHUE O IIOXMMHKATAX.

Hemonctpanuu. 12. ®usndyeckue CBONCTBa OeH-
3o7a. 13. bpomupoBanue 6enzona. 14. [lomydenue
reKCaxJIOPUUKIOTeKCaHa.




1 2 3 4
TXC: B3auMHOE BIMSIHME aTOMOB B MOJIEKYJIaX.

10 (7) | O6061eHne 3HaHUH

11 (8) | KontposbHas padora Ne 1
Tema 3. Kuciopoacoaepskauue opranudeckue coequenus (13 )

12 (1) | [Ipenenvubie  omnHoaroM- | @yHkumoHanbHass rpynma. Krnaccudukanus crnuprtoB. | Jlemonctpanuu. 15. B3aunmopelicTBue 3TaHOoNa C

HBIE CITUPTHI [IpenenpHbie omHOaTOMHBIC cnUpThl. OOmas d¢opmyna | Hatpuem. 16. CunTe3 OpomdTaHa u3 cnupTta. 17.

MpeeNIbHBIX OJHOATOMHBIX crupToB. Homenknarypa npe- | CuHTe3 QU3TUIIOBOTO Supa.
JIeNIbHBIX OJJHOATOMHBIX cnupToB. IlepBoHauanbHoe mpen- | JlaboparopHsie onbIThL. 5. TemnoBoi s dexT pac-
CTaBJICHHE O BOJOPOIHOM CBSI3U U €€ BIUSHUM HA (pU3Hue- | TBOPEHUS 3TaHOJIA B BOJIE.
CKHE CBOMCTBAa CIIMPTOB. XHMHUYECKUE CBOMCTBA CIIUPTOB
(Ha mpuMepe 3TaHoJIa): TOPEHHE, B3aUMOJEHCTBUE CO Lie-
JOYHBIMA METAJUIAMH, pEaKUus C TajoreHOBOAOPOJaMHU.
3aBUCHUMOCTH IPOJYKTOB PEAKIUMU OT YCJIOBHM €€ mpoBe-
JICHUsI Ha IPUMEpE BHYTPUMOJIEKYJIPHOW U MEKMOJIEKY-
JSpHOM nerujparanuu. buonornyeckoe IEWCTBUE CHUP-
TOB.

13 (2) | MHOrOaTOMHBIE CIIUPTHI CrpoeHne MHOTOaTOMHBIX CIHUPTOB, HEYCTOMYMBOCTH cO- | JleMoHcTpanuu. 18. CpaBHEeHUE ropeHus 3TaHojia
€AVHEHNH C JBYMs T'MIPOKCWIBHBIMM I'pylIamu Ipu oA- | U riuuepuHa. 19. CpaBHeHHE B3auMMOJEHCTBHS
HOM arome yriiepoja. CBoilcTBa MHOIOQTOMHBIX CIIUPTOB: | HATPHUS C 3TAHOJIOM U TNIMLEPUHOM.
rOpeHue, B3auMOJCHCTBHE CO IIENOYHBIMU MeTayuiamu, | JJabopartopHsle onbIThl. 6. PacTBOpeHue riuuepu-
raJIOT€HOBOJIOPOIAMH, CO CBEKEOCAKIEHHBIM THUAPOKCU- | HA B Boje. 7. B3aumopneicTBue riMuepuHa co
noM Memu(Il) xak xauecTBeHHas peakiysi Ha MHOTOATOM- | CBEXKEOCaXAEHHBIM ruapokcuioM Meau(ll).
HbIE CIIUPTHI.

14 (3) | Penounbl Crpoenue Mmonekynsl ¢eHona. Peakuuu runpokcunbHoi | Jlemonctpanuu. 20. PactBopumocTs (eHona B
TpyNObl:  B3aMMOJEICTBHE ¢ HaTpueM, THIpokcuiaoM | Boje. 21. IlnaBnenue ¢eHona U B3auMoJIeHCTBUE
HaTpus. BeiTecHeHue QeHona u3 pactBopa (eHonsTa | pacmiaBa (eHona ¢ HarpueM. 22. Baumoneit-
HaTpUsl YIJIEKUCIBIM ra3oM. Peakiuu O€H30J1bHOTO sjpa: | CTBUE (PEHONa ¢ pacTBOPOM T'MAPOKCHAA HATPUS.
HUTpPOBaHUE, B3auMozelcTBUe ¢ OpomMHOi Bojoil. [Ipume- | 23. BritecHenue ¢enona u3 pactBopa (eHonsTa
HeHue geHomna. buonorudeckoe aeiicTeue (heHoa. HaTpHUsl YIJIEKUCIBIM ra3oM. 24. OOHapykeHue
TXC: B3auMHOE BIMSIHHE aTOMOB B MOJIEKYJIaX. cienoB (eHoNIa B pacTBOPE C MOMOILBIO OPOMHOM

BOJIbI.
15 (4) | Anprierusibl U KETOHBI KapOonunpHast rpynna. Anbaeruisl 1 ketoHbl. CpaBaenue | Jlemoncrpauuu. 25. TloaukoHAeHCAINs MeTaHAIIS




1 2 3 4
HOMEHKJIaTyp albJeru0oB U KeToHOB. [lomyuenue ampie- | ¢ peHonom.
TUJI0B OKHCIIGHHEM IepBUYHBIX CIUPTOB. Xumuueckue | JlabopaTopHbie onbIThl. 8. OKUCIIEHNE 3TaHOJA Ha
CBOMCTBAa ajbAETUAOB: B3aUMOJECHCTBHE CO CBEXeoca- | MEIHOM npoBosoke. 9. KauecTBeHHbIE peakiuu Ha
#KAEHHBIM TuapokcuaoM Mmeau(Il), ruapoxcuaoM nuam- | albAErHIHYIO TPYIILY: ¢ UCIOJIb30BAaHUEM CBEXKE-
MuHcepeOpa, BOCCTAHOBJIEHHE BOJOPOJIOM JI0 CIHPTOB, | ocaxaéHHoro ruapokcuna meau(ll) m pacrBopa
MoJIMKOHAeHcauus ¢ (enonoMm. [IpumeHeHue anbIeruioB. | THAPOKCHIA THaMMUHcepeOpa.
DU3M0JIOTUYECKOE JENUCTBUE ATbAECTUIOB.

16 (5) | Anberusipl U KETOHBI Aueron. ®dusuueckue CBOHCTBa aiueroHa. Xumudeckue | JlemoHctpanuu. 26. ['openue anerona. 27. Mogo-
CBOWCTBA alleTOHA: TopeHue, noo(popMHas peakuus, Boc- | popMHas peakuus.
cTaHoBJIeHHE BOJOponoM. IIpumeHenne anerona. duszmo-
JIOTUYECKOE AECHCTBHE allETOHA.

17 (6) | KapboHOBBIE KUCTOTHI KapOokcunbhas rpynna kak cucrema. Ctpoenue modekyn | Jemonctpanun. 28. OOpasipl KapOOHOBBIX KHC-
MPEJENIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. Oco- | JIOT.
OCHHOCTH HOMEHKJIaTypbl KapOoHOBBIX KuciaoT. KapOoHo-
BbIe KHCJIOTHI KakK cia0ble 31eKTposinThl. CpaBHEHUE XU-
MHYECKHX CBOMCTB YKCYCHOH M COJISTHOM KMCIIOT. Peakuus
stepuduxanyu. Mpita — COJIM BBICHINX KapOOHOBBIX KHC-
JIOT.

18 (7) | Ilonmyuenue YKCYCHOM [IpakTuueckoe 3ansitue Ne 2

KHUCIIOTBI W H3ydeHue eé
CBONCTB

19 (8) | Cnoxusbie 3¢gupsl u xupbl | CioxHbie 3¢upsl. HoMeHkmatypa U u3oMepuu ciaoxHbIX | JlemoncTpanuu. 29. CHHTE3 CI0KHOTO ddupa.
a¢upoB. CBONCTBA CIIOKHBIX YPUPOB: TOPCHHUE, THIPOIIH3,
nepesrepuduxarusa. Crnoxable d3PUPbl MUHEPATbHBIX KHC-
70T. CoxHBIe YUPHI B TPUPOJIE.

20 (9) | Cnoxnble 3¢pupsl 1 xkupbl | Kupsl Kak ciaoxHbIe 3(upa IIULEpUHA U BhICIIUX KapOo- | JlemoncTparuu. 30. OMblICHHE KUPOB.

HOBBIX KHCJIOT. Y CTAHOBJIEHHUE COCTaBa KUPOB (padboTsl M.
Hlespéns, A. bpakkono, M. beptio). Ctpoenue u gpusnue-
CKHME CBOMCTBA >KMPOB. XMMHUYECKHE CBOMCTBA: FOPEHHE,
TUAPOJN3, OMBUICHHE, TUAPUPOBAHHUE HKHUIKHX >KHPOB.
Ponb kMpOB B )KNU3HEAEITEIBHOCTA OPTaHU3MOB.

TXC: BO3MOXHOCTb OIPEIEICHHsI CTPOCHUS MOJIEKYJI XU-

Jlaboparopubie onbiThl. 10. M3yuenue pactBopu-
MOCTH PACTUTENIBFHOI'O Macjia B pa3HbIX pacTBOPH-
TEJSIX.




3

4

MHNYCCKHMMH MCTOAAMU.

21 (10)

I'mroko3a u caxaposa

CocraB ritoko3bl. CBOWCTBa TJIIOKO3bI: TOPEHUE, B3aUMO-
JEICTBUE CO CBEXEOCAKAEHHBIM ruapokcuaoM menu(Il)
py OOBIUHBIX YCJIOBUSAX W NPU HAarpeBaHUU, PEaKIUs ce-
peOpsiHOTO 3epKaa, CIIUPTOBOE M MOJIOYHOKUCIIOE Opoke-
Hue. CoctaB caxapo3bl. CBoiicTBa caxapo3bl: TOpEHHE,
TUPOJIN3, B3aUMOJEHCTBUE C HM3BECTKOBBIM MOJIOKOM.
[IpupoaHble HCTOUHUKY TIIIOKO3bI M caxapo3bl. Poib rito-
KO3bl M €axapo3bl B )KU3HEEATEIbHOCTH OPraHU3MOB.

Hemonctpamuu. 31. 'maponus caxapossl.
Jlaboparopubie onbiThl. 11. MccnenoBanue xumu-
YECKUX CBOMCTB TJIFOKO3bI U CaXapO3bl.

22(11)

Kpaxman u nemitonosa

OO61iee mpeacTaBieHUE O CTPOCHUM MOJIEKYJ Kpaxmaia
(aMnII032 ¥ aMMJIONIEKTHH) U 11eJUTr0103bl. CBOMCTBA Kpax-
Maja: oOpa3zoBaHHe KOJJIOUTHOTO PacTBOPA, TOPEHUE, ITUI-
ponu3 in vivo | in vitro, B3aumoericteue ¢ nogom. CBoii-
CTBA LIEJUIIOJIO3bI: TOPEHHE, THAPOIIN3, 00pa30BaHUE CIOXK-
HBIX 3¢upoB. Bucko3za. Llemtodan.

Hemoncrpamuu. 32. IlomydeHne KpaxmaiabHOTO
kiencrepa. 33. HurtpoBanue wnemunonossl. 34.
CpaBHeHUE ropeHusi LeJUTI0JI03bl U TPUHUTPOLEN-
JIFOJI03BI.

Jlaboparopusble onbIThl. 12. CBONCTBA KpaxMasa.

23 (12)

O0001eHre 3HaHUI

24 (13)

KonTponbhas padorta Ne 2

Tema 4. A30Tc0uepmamne OPraHuvYeCKHue BeIieCcTBa

(69

25 (1)

AMUHBI

Crpoenue MoOeKysn amu(aTHUdecKuX M apOMaTHUYECKHX
amuHOB. CBOIiCTBa aMUHOB, OOYCIIOBJICHHBIE aMHUHOTPYTI-
MOW: B3aMMO/JICCTBUE C BOJIOM, paCTBOPAMH KHCIIOT, peakK-
LMY COJIENl aMMHOB C PacTBOPAaMHU LIENIOYEl. 3aBUCUMOCTh
CHJIBI aMMHOB KaK OCHOBAaHHW OT CTPOEHHUS M 4ucia yrije-
BOJOPOAHBIX paaukanoB. [loayuenue amuHoB: peakuuu H.
H. 3ununa u A. B. 'opmana. Amunsl B ipupoje. [lpume-
HEHUE aHWJIMHA.

TXC: B3anmHoe BIHsIHUE aTOMOB B MOJICKYJIE.

Hemonctpammu. 35. O6pa3ibl aMUHOB.

26 (2)

AMHWHOKHUCIIOTEI

CrpoeHue MOJEKYJ]l aMUHOKHUCIIOT. bUIONsApHBIA HOH.
Oco0eHHOCTH HOMEHKJIATYphl aMUHOKHUCIOT. [lomydenue
AMHHOKHUCIIOT. AM(OTEpHOCTh aMUHOKHCIOT. AMUIHAS U
nenTuaHasg cBsA3u. HesameHuMble W 3aMEHUMBIE  O-
aMUHOKHMCJIOTHL. (Cxema CcHHTe3a NEeNTHIO0B M3 O-

Jlaboparopubie onbIThl. 13. CBOMCTBa aMUHOKUC-
JIOT.
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amuHokucior. Cunres ICIITUAO0B B )KUBLIX OpraHHU3Max.

27 (3) | llomunenTuasl u OenKu [MomunenTuasl W Oenku, OTCyTCTBHE u€TKOM rpaHullel | Jlemoncrpauuu. 36. Jlenarypamusi Oenko. 37.
MEX]Jy MoaunentuaamMu u Oenkamu. Xumuyeckoe cTpoe- | LIBeTHbIe peakiuu OeIKoB.
Hue OeJKOB: NMepBUYHAsI, BTOPUYHAsI, TPETUYHAs U YEeTBEp-
TUYHAsi CTPYKTYphl OenkoB. CBolcTBa OEJIKOB: JIeHATypa-
LMY U IPUYUHBI BBI3bIBAIOIINE JIEHATYpPALUIO OEIKOB, THUI-
poJM3, IBETHBIE peakuuu OelKoB (OMypeToBas U KCaHTO-
[IPOTEUHOBAs]).
28 (4) | CpoiicTBa O6e1KOB [IpakTuueckoe 3ansitue Ne 3
29 (5) | O6006mmeHNe 3HAHWKA 110
OPraHU4eCKOr XUMHH.
30 (6) | KoarponpHas pabora Ne 3
Tema 5. BemectBo (4 4)
31 (1) | CoBpemenHas Mojienb | O01ue cBeIeHUs 0 YeThIPEX BUAX JEKTPOHHBIX opOuTa- | Jlemonctpamuu. 38. J[uHaMHuecKue MOJENu S- U
CTPOCHHMSI aTOMa neu: s, p, d, f. Bunbl u uncno opOuTaneil Ha pa3HbBIX JJIEK- | p-OpOHUTAIIeH.
TpoHHBIX cnosx. [IpaBuna 3anmonmHeHuss opOuTaneil »iek-
TPOHAMH. DJIEKTPOHHAsA CTPYKTypa aroMa. DIJIEKTPOHHBIE
KOH(UTypau 1 YUCI0 XUMHUUECKUX 3JIEMEHTOB B IMEPHO-
nax. Pduiznyeckue OCHOBBI IMEPHUOJUYECKOTO0 H3MEHEHUS
CBOMCTB XMMHYECKUX DJIEMEHTOB. 3AKOHOMEPHOCTU H3Me-
HEHUSl CBOMCTB XMMHUYECKHX DJIEMEHTOB B MEpHOJaX U
rpyImnmnax.
32 (2) | OnexTpoHHas npupona | CBoiicTBa KOBaJEHTHOM CBS3U: KpaTHOCTb, JIJMHA, 3Hep- | JIabopaTopHeie onbIThl. 14. MoaenupoBaHue mMo-
XUMHYECKOH CBS3H T'Hsl, HAIIPAaBJICHHOCTb, MOJIIPHOCTD, HACHIIIIAEMOCTb. DJIEK- | JIEKYJI OMHAPHBIX COEIMHEHUI.
TPOOTPULIATEIILHOCTh aTOMOB U CTENEHb MOJSPHOCTH CBS-
3u. MonHasa cBsa3b. Metammueckas cBs3b. BogoponHas
CBs13b. POJIb BOJIOPOIHOM CBSI3U B KU3HEACSATEILHOCTH Op-
TaHU3MOB.
33 (3) | llpuuunbl  mMHOTOOOpa3us | M3oronus. M3omepus Heopranwdeckux coemuHeHuind. An- | Jlemonctpanuu. 39. Mopgenn KpUCTaUIMUECKUX
BELIECTB JOTpoNHs yriepoja: anmas, rpadurt, gymaepensl, rpadeH, | pemérok alIOTPOMHBIX BUIOW3MEHEHUN YTiIepo-
HaHoTpyOku. Onpenenenune Hanotexnonoruiit POCHAHO. | na.
34 (4) | llpuuunbl  MuHoroobOpaszus | Hlects dopm kpuctammmyeckux pemérok. [Homumopdusm. | Jlemonctparmu. 40. Moaenu KpUCTAUNIMYECKUX
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BEIIIECTB Kuakue KkpucTamibl. PEIIETOK pa3HBbIX CHHTOHUIA.
JlaGopaTtopubie onbIThl. 15. PaboTta ¢ xoyekmuei
«MuHepaJibl ¥ TOPHbIE TOPOBDY.
Tema 6. Xumnueckue peaxkuuu (11 4)
35 (1) | Muoroo6pazue  xumude- | OOIIMEe OCHOBAHUS KJIACCU(PHUKAIIMA XUMUYECKIX PEaKLIU.
CKUX peakuui OcoOenHocTH KiacCUpUKAUUU XUMHUYECKUX PEaKIUui Mo
COCTaBYy HCXOJIHBIX BEILECTB U MPOAYKTOB PEaklUu B He-
OpPraHMYECKON M OPraHWYeCKOM XHMHH, MPAaBUIBLHOE HC-
M0JIb30BAaHUE TEPMHUHOJOTHUU. XapaKTEPUCTHKA XUMHUYE-
CKHUX pEaKIHil.
36 (2) | MHOrOOOpazue  XUMHUYE- [IpakTuueckoe 3ansitue Ne 4
CKHUX pEaKIMil
37 (3) | YopaBienue XUMHUYECKH- | DHEPrHsl aKTUBAIMU, dHepreTudeckuid Oapoep. IIpunmun | JlJabopatopusie onbiTel. 16. Biusiaue temmepary-
MU TpOIleCCaMU NeiicTBUS KaTanuzatopa. BiusHue Temmnepatypbl U JaBiie- | pbl Ha MOJIOKEHHE XUMHUECKOTO PABHOBECHSI.
HUS (17151 Ta30B) HA MOJIO0KEHUE XMMHUYECKOTO PAaBHOBECHSI.
ITpunnun Jle [larense.
38 (4) | Bonopoausriit nokazarens | Bona xak cna0wiii anextponaut. MonHnoe npoussenenue Bo- | Jemonctpauuu. 41. M3mepenue BoJOpoaHOTO TO-
nel. Bomopoansiit mokaszarens. OrmnpeneneHUe peakiuy | Ka3aTemns pa3HbIX pacTBOPOB.
Cpelbl pacTBOpa ¢ MoMoIIbio WHAMKAaTopoB. Obmactu mne- | JlabopaTopusie onbiThl. 17. Peaknms cpensl pac-
pexona. Msmepenune pH pactBopa. Peakiusi cpenbl pacTBo- | TBopa.
pa 1 JKU3HEESATEIbHOCTh OPraHU3MOB.
39 (5) | 'maponus Heopranuue- | ['maponus coneit. Knaccudukanus comneit mo cuiie cooT- | Jemoncrparuu. 42. M3Meperne BOIOPOIHOTO TO-
CKHX coJjleH BETCTBYIOUIMX OCHOBaHUH M KUCIOT. BO3AMOXHOCTH B3au- | Ka3aTess pacTBOPOB XJIOpua HaTpus, kapOoHaTa
MOJICUCTBUS C BOJIOH COJeil, 00pa30BaHHBIX CUIBHBIM OC- | HATPHUS U XJOPUAA IUHKA.
HOBAaHHMEM M CHJIBHOM KHMCIIOTOM, CHJIBHBIM OCHOBaHueM | | JlabopaTopHsbie onbIThl. 18. ['maponms comnei.
c1aboi KUCIOTOM, c1abbIM OCHOBAaHWEM U CUIILHOU KHUCIIO-
TOHM, ci1abbIM OCHOBaHMEM W ciaboit kuciortoir. Cokpa-
HNIEHHbIE MOHHBIE YPaBHEHHUs pPEaKlIUi TUAPONIH3a COJEH.
OO0mmue cBefeHHsl 0 3aBUCUMOCTH CTENEHH THUAPOJIN3A OT
BHEIIHHUX YCJIOBHIA.
40 (6) | 'maponus  opranumyeckux | ['maponu3 coseir kKapOOHOBBIX KHCIIOT KaK YacTHbIN cirydait | [lemoncTpammu. 43. ['uaponus caxaposbl.
COEJIMHEHUI THIPOJIN3a COJIeH, 00pa30BAHHBIX CHJIBHBIM OCHOBAHHEM U
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cnaboil KuciaoToi. ['MaApoIU3 MPOCTHIX U CIOXKHBIX IPU-
poB. I'maponus cosieii aMMHOB KaK YaCTHBIM CIydall TUji-
ponusa coiyeil, oOpa3oBaHHBIX cJIa0bIM OCHOBaHMEM U
cuibHOM Kucnotou. I'mapomns ATO.

41 (7)

OKHUCIIUTETBHO-
BOCCTAHOBUTEIBbHBIE
AKIAU

pe-

OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE CBOMCTBA BAXKHEUILINX
METAJUIOB M HEMETaJIOB. 3aKOHOMEPHOCTU W3MEHEHUS
OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIX CBOMCTB IIPOCTBIX Be-
miectB. OKHUCINUTEIbHO-BOCCTAHOBUTENbHBIE DPEAKIMH B
npupojie: oOpa3oBaHue KHCIOpoJa B arMmocdepe 3emin,
JbIXaHUe, MUTaHUE, PUPOAHbIE MOKapbl. OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIE DPEAKIUM, NPOTEKAIOUIME BO BpPEMs
IpO3BI.

42 (8)

Koppo3us merannos

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUUA B NPUPOJE:
KOppO3Usl METAUIOB. XUMHUYECKast KOPPO3Us. DIEKTPOXHU-
Muydeckas Kopposus. CrocoObl 3alMThl METAJUIOB U CIUIA-
BOB OT KOPPO3MM: IPOTEKTOpHAs 3allUTa, 3alIUTHBIEC I10-
KpBITHS, HCIOJb30BaHHWE HMHruOUTOpoB. Hepxkaperomas
cranb. HeratnBHbIE MOCIENCTBUS KOPPO3WH METAIUIOB H
CILIIABOB.

Jemonctpanyu. 44. OnbIThl IO KOPPO3UHU METAI-
JIOB.

43 (9)

DNeKTpoNu3 pPacIiiaBOB U
pacTBOpOB

OXUCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC pCaKiuu B IIPOMBIII-
JICHHOCTHU: 3JICKTPOJIM3 PACIIIaBOB U PACTBOPOB. Xumuue-
CKHUC PCAKIHHU, IMPOTCKAOIHUEC ITOJ ﬂeﬁCTBHGM IIOCTOAHHO-
To OJICKTPHUYCCKOI'0 TOKa. HpaKTI/IquKoe MMPUMCHCHUC
QJICKTPOJIN3a: IMOJIYUYCHHEC MCTAJIJIOB U HEMCTAJLJIOB, pa(bH—
HUPOBAHWEC MCTAJIJIOB, I'AJIbBAHOCTCT U .

JemoHcTparuu. 45. DIeKTpoan3 pacTBOpa HOJIH-
na memu(Il). 46. DnekTponus pactBopa cynbdara
HaTpUSL.

44 (10)

O00011IeHNE 3HAHUI

45 (11)

KonTponbHas padorta Ne 4

Tema 7. Xumus v xu3ub (15 4)

46 (1)

OMIIUPUYECKUE  METOJIbI
XUMHUYECKOU HAyKH

IlepBoHayanbHOE TMPEACTABICHUE O METOJOJIOTUU Kak
HayKe O MyTIX U CPelCTBaxX palMOHaIU3aluy HAy4YHOU Je-
ATEILHOCTH, TPUpAIICHUH Hay4dHoro 3HaHus. Kmaccudu-
Kalusi MeToloB HayuyHoro mno3Hanuss A. M. Hosukosna.
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Baxwneiinme sMnupuyeckue MeTOAbI-ONepaluu: HabIroae-
HUe U u3MepeHue. OTiIMYMEe HAy4yHOro HAOIIOJEHUS OT
OOBIJCHHOT0. JTamnbl HaydyHOro HaOdrogeHus. TOYHOCTH
n3MepeHus U GaKkTophl, BIUAIONIME HA HE€. DMIUPUUYECKUE
METO/IbI-IEHCTBUSA. MOHUTOPUHI KaK METOJ OTCIIEKUBa-
HUSL COCTOSIHUS M3y4aeMoro oObeKTa (SIBJIEHMS), HE OKa3bl-
BAaIOIIIETO BO3JICHCTBUSI HAa OOBEKT (sBJICHUE). DKCIEpH-
MEHT M OIbITHas paboTa Kak METOAbl MpeoOpa3zoBaHUs
00beKTa u3yueHHs. Paznuuus Mexay SKCIEPUMEHTOM H
OMNBITHON paboTol. Bubl SKCIIEpUMEHTOB U OIBITHOM pa-
60Tbl. B3aMMOCBS3b 3MIIUPUYECKUX METOJ0B-ONEpalui U
METOJO0B-/IEUCTBUI, UX MECTO U POJIb B XUMHH.

47 (2)

TeOpeTI/ILICCKI/Ie MCTOJbI
IIO3HAaHUA B XUMHHU

TeopeTnyeckue METOABI-ONEPALUM IIO3HAHUS B XUMHH.
XapakTepucTuKa aHaJn3a, CHHTE3a, CpPaBHEHUsI, aOCTparu-
poBaHusl, 00OOIICHUSI U MOJICTHPOBAHUS KaK TeOpeTHYe-
CKHUX MeTOJIOB-OHepaHI/II\/II 1 KAaK MBICIIUTCIBbHBIX onepaunﬁ.
OtkpeiTHe nepuoanyeckoro 3akona /1. 1. MenaeneeBsiM u
CO3JIaHUE OCHOB TEOPUH XHUMHUYECKOTO CTPOCHUS OpraHu-
YyecKHuX coequHeHuid A. M. ByTiiepoBbIM Kak mpHUMeEpHI pe-
SYJ'H)TaTOB HpI/IMeHeHI/IS[ TGOpeTquCKHX METOO0B-
onepanum.

43 (3)

HcTtounukn XuUMHYECKOU
UHpOpPMALIUU

JlocToBepHasi, HEIOCTOBEpHAs M JIOKHAS HHPOpMAIUS.
OrneHka JTOCTOBEpHOCTH XuUMHUUYeckoil uHpopmarmu. Oc-
HOBHBIE UCTOYHUKH XUMHUYIECKOH I/IH(i)OpMaHI/II/IZ crienuajib-
Hasl JIUTEparypa, NEepUOJUYECKHE W3JaHUs, DIEKTPOHHBIE
CpeAcTBa MaccoBOM HMH(OpMalUM, MUHCTPYKUUH K Cpel-
cTBaM OBITOBOI XMMHHU U JIEKAPCTBEHHBIM MpEnapaTaM.

49 (4)

XuMUs U 310pOBbE

VcaoBus MOJIOKUTEILHOTO U OTpHULATCIIBHOI'O BJIUSHUA
BCIICCTB Ha 3JOPOBbLC YCIOBCKA: BOJA, MIPOAYKTEI IUTAHUA,
BUTAMMWHBI, TOPMOHEI.

Hemonctparuu. 47. OO6HapyXKeHUE HUTPAT-HOHOB
B IIPOAYKTaX IMUTAHUA.

50 (5)

XuMUs U 310pOBbE

OOmme cBeneHUs: O ACWCTBUM HamOoJee pacmpoCTpaHEH-
HBIX JICKAPCTBEHHBIX MpENapaToB: aclUpuHa, aHAJIbIUHA,
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HO-11II1a, BAJIMAO0JIa U HUTPOTJIMLICPUHA. BC3YCJ'IOBHBII71 Bpea
HAapKOTHUKOB Ha MPpHUMEpax 3TaHOJIa U HUKOTHUHA.

51(6)

XuMmus B IOBCEOHEBHOI
KHU3HHU

CpenctBa nu4HOM TUrueHbl. Moromue cpencTBa: MbLIO,
CTUpajbHble MOPOIIKH. OCHOBHbIE KOMIIOHEHTHI COBpeE-
MEHHBIX CTHUPAIbHBIX MOPOLIKOB U UX Ha3HaueHue. AGpa-
3uBHbIE U Oe3abpa3uBHble yucTsmue cpeacrra. JADTA kak
OJIMH M3 PAcIpOCTpaHEHHBIX peneuleHToB. [loTeHnnans-
HAasl OMACHOCTb CPEACTB OBITOBOM XMMHUH.

JlaGopatopubie omnbIThl. 19. CpaBHeHHE mHoBe[e-
aust Mbu1a 1 CMC B KECTKOH BOJE.

52 (7)

XuMus B IOBCEOHEBHOI
KHN3HHU

[Tomumeps! 1 mIacTMacchl B OBCEHEBHOM ku3HU. CocTaB
U CTPYKTypa MOJUITHIICHA, TTOJUIPONIIICHA, MOIUCTAPO-
Ja, MOJUBUHUIXJIOPHIA, TMOJIMKapOOHATa, MOJUMETUIIME-
Takpuiara, (eHoao(popMalbIETUIHBIX [JIACTMACC, IOJIU-
ypetanoB. CocTaB U CTPYKTypa JIbHa, XJIOINKa, BUCKO3HOTO,
alleTaTHOTO, INTAINEIbHOTO BOJIOKOH, KAalpOHA, JIaBCaHa,
aKpuiia, 3J1aCTaHa. CBsi3b CTPOCHUSA, XUMHUYICCKHUX U ITOTPC-
OUTETHCKUX CBOMCTB IIACTMACC M BOJIOKOH .

Jlabopartopusie omnbiThl. 20. PaboTa ¢ komexius-
My «I[Tomumepsl n macTMaccee» U «BookHay.

53 (8)

PacrnioznaBanue rmiactMacce
U BOJIOKOH

IIpaxTnueckoe 3anstue Ne 5

54 (9)

XUMHS U CEJILCKOE XO03sMi-
CTBO

[TouBer. Menuoparnus nmouB. OObeKTHBHAS HEOOXOIUMOCTh
UCIIOJIb30BaHUSI MMHEPAJIbHBIX yJnoOpeHuil. Posib MOHOB
Kaiusg, aMMOHHUS M JUruaApodocdar-uoHOB B pa3BUTHH
pacrenuii. Heopranndeckue coeinHeHHMs KaK MCTOYHUKHU
3TuX MoHOB. CoBMecTUMOCTh ya00peHuid. [lonstue o xu-
MHUYECKUX CPEJCTBAX 3alllUThl pacTeHuil. Mepsl Ge3omac-
HOCTH TIpH paboTe ¢ yA0OpEHUSIMU M XUMHUYECKUMH CPe/I-
CTBAMH 3aIIUThl paCTEHUH

Jlaboparopubie onbITh. 21. PaboTa ¢ KoJuTeKITHEeH
«Y 1OOpEeHHS.

55 (10)

Ornpenenenne  KUCIOTHO-

CTH IIOYBBI

[TpaxTnueckoe 3anstue Ne 6

56 (11)

XUMUS ¥ SDHEPTETHKA

l'azo00pa3noe TtommmBo. CocTaB MNPUPOAHOIO Traza M

JlaGopaTtopubie onbIThl. 22. PaboTa ¢ KOIEKIusI-

' XoTs 9TH IMIAKTHYECKHE €IMHHIbI HEe BKIIOUEHH! B [IpHMEpPHYI0 OCHOBHYIO 06pa3oBaTelbHYI0 IPOrpaMMy OGIIEr0 CPeHEro o6pa3oBaHus, PEKOMEHIYETCs BBIIEIUTH
JIBA Yaca U3 Pe3epBHOI0 BPEMEHH U MCIIOB30BaTh JOMOTHEHHUS K ri1aBe VII yueOnuka Ha c. 154 — 161.
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CTPyKTypa ero ucnoib3oBaHus (mo maHHbIM ['azmpoma). | mu «TomnmuBoy, «HedTs u mpoaykThl e€ mepepa-
Kunkoe tomnuBa. Hedtb m mpoayktel €€ mepepaloTku. | 60TKW», «KaMeHHBIH yrojib U MPOJLYKTHI €ro Ie-
OxranoBoe uncio 6en3una. Kamennsiit yrosis. Kokc. pPEPabOTKMY.

57 (12) | Xumust B CTPOUTEIHCTBE HckyccTBennbie crimmkaTel 1 ux cBorcTBa. Ctekio. Pabo- | demonctpanuu. 48. CBoiictBa crekna. 49. Uzne-
el H. W. Kypoukuna. Kepamuka u HapOJHbI€ MPOMBICIIBI. | JHUS U3 KEPAMUKHU.
IlemenT, 6eToH. JlaGopaTtopubie onbIThl. 23. PaboTa ¢ KoJUIeKIuei

«Crekiion.

58 (13) | XuMust ¥ SKOJIOTUS DKOJIOTHYECKUE TPOOJIEMbl XHUMHUYECKOW MpOMBINLIeHHO- | JlemoHcTpanuu. 50. Pa3bopHble Momenu 3aBoj-
CTH: HENOCPEICTBEHHOE M OIOCPEIOBAHHOE BIIMSHUE Ha | CKUX allllapaToB U YCTAaHOBOK.
YeJI0BEKa, XUMUYECKOE U TEIUIOBOE 3arpsi3HeHue JuToche-
pbl, ruapocdepsl U atMocdepsb! 3emmn. OOIIMe TPUHIIUITBI
OpraHU3aIi XUMHUYECKUX TPOU3BOJCTB (HEPEPHIBHOCTD,
LUPKYJISALHUS, KOMIUIEKCHOE UCIIOIb30BAHUE CBHIPbS, IPOTHU-
BOTOK, TEIJIOOOMEH, ONTHUMM3AIMs YCIOBUN MPOBEACHUS
XUMUYECKUX peaKlUuil, MeXaHu3alusi U aBTOMaTU3ALMS
MIPOM3BOJICTBA) U UX HANPABICHHOCTh Ha PELIEHHE JKOJIO-
THYECKHUX IPoOIIeM.

59 (14) | O6o0meHne 3HaAHUI

60 (15)

KonTponbHas padora Ne 5




PopMbl opraHnsaumum y4eOHbIX 3aHATUN

OCHOBHOIM W €IMHCTBEHHO ONTHUMAalIbHOU (POpMOI OpraHuzanuu ydeOHO-
BOCITUTATEIHHOTO TPOIlecca MPU U3yYCHUH XMMUU Ha 0a30BOM ypOBHE IpHU 00bE-
Me ydueOHOro BpeMeHHU | yac B HeNelto SIBISETCS TPAJUIIMOHHAS [l OT€YECTBEH-
HOI 00111€00pa30BaTEIbHON MIKOJIBI KJIAaCCHO-ypoUyHas cuctema. @opmbl IpoBeie-
HUS YPOKOB (KOMOMHUPOBAHHBIN ypPOK, YPOK-JIEKIUs, YPOK-CEMUHAP, MPaKTHYe-
CKOE 3aHSTHUE U T.JA.) YUUTENb ONPEIENSIeT CaMOCTOSITEIbHO B 3aBUCUMOCTH OT
yCIJIOBHI CBOEM pabOThI U 33724 ypoKa.

[Ipu 06bEéMe yueOHOro BpeMeHU 2 Yaca B HENEII0 PEKOMEHYETCs JOMOJI-
HUTH YPOKH BHEIIKOJIBHBIMUA (POpPMaMHU, MPEXKJIE BCETO, IKCKypcusamu. [IpumepHbie
00BEKTBI FIKCKYpCHUH (B al(paBUTHOM MOPSAJIKE):
["opHO-000OTraTUTENHLHBIE KOMOUHATHI.
3aBOJIbl TUAPUPOBAHUS KUPOB.
3aBO/IbI 110 MTPOU3BOJICTBY MUHEPATBHBIX YI00OPEHHUIA.
3aBoAbI 110 MPOU3BOJICTBY IJIACTMACC.
3aBOAbI 110 MMPOU3BOJICTBY XUMHYECKHUX BOJIOKOH.
Kupninunsie 3aBobI.
Kokcoxnmmuyeckoe npou3BOACTBO.

XN R LD

JlaGopaTtopuu aHATUTUYECKOU XUMUHU.

9. IlpeanpusTus METAILTyPTru4e€CKON MTPOMBIIIIIEHHOCTH.
10.IIpennpustus o 100bIYe CONEH HATPUS U KaJIHsL.
11.IIpeanpusitus o nepepadoTke HeTH.

12.I1Ipeanpusitus mo nepepadoTke IPUPOIHOTO rasa.
13.IIpeanpusitust o NPOU3BOJCTBY KaydyyKa U PE3UHOBBIX U3JICIUN.
14.1TpousBoacTBO caxapa.

15.11pon3BOACTBO CEPHOM KUCIOTHI.

16.11pon3BOACTBO CUHTETUYECKOTO U TUIPOJIU3HOTO CIIUPTA.
17.Cxnazpl MUHEpATbHBIX yI0OPEHU.

18.CTeKonbHbBIE 3aBOIbI.

19. Xumuueckue 1a60paTopuu By30B.
20.271eKTpOXUMHUYECKUE MTPOU3BOJICTBA.

Jliist 6osee MOTHOTO Y/IOBICTBOPEHUS MO3HABATEIBHBIX MOTPEOHOCTEH yua-
IIUXCS, TPOSIBISIONIMX UHTEPEC K U3YUCHUIO XMUMUU W/WIH TUIAHUPYIOIIHUX MPO-
JoJkeHue oOydeHus: B 00pa30BaTENbHBIX OpraHu3alusaX BBICIIErO MpoQeccuo-
HaJIBHOTO O0Opa3oBaHus, rie norpedyerca Oosee riiyOOKoe 3HAHHE OCHOB XUMUH,
YPOKH XUMHUU JIOJDKHBI OBITh JOTOJHEHBI JPYTUMU (popMaMH y4eOHBIX 3aHATHIA.
WMy moryT OBbITh (paKyIbTaTHBHBIC 3aHSTHS, DJIEKTHBHBIE KYPCHI, Pa3IMYHbBIC
(opMBI KPY>KKOBOM pabOTBHI.



YYEBHUK «XUMUA. 10 — 11 KITACCbl»
KAK HOCUTEJIb COOAEPXAHUA OBYYEHUA XUMUN
HA BA3OBOM YPOBHE

O6wan xapakTepucTuka y4yebHuKa

Ha npotspkeHuM CBOEl MHOTOBEKOBOW HMCTOPUM YYE€OHUK HEOJHOKPATHO
U3MEHSUICS, HO COXPaHSJI IPU 3TOM CBOK OCHOBHYIO JIMJIAKTHUECKYI0 (QYHKIIHUIO —
nepenaya y4yeOHOIro 3HaHUS OT aBTOpa K yYEHHUKY. VI3MeHeHus kacamuch QopMbl
npe/icTaBlieHus UHPOPMALIUU: PYKOTUCHBIE TEKCThl — TMeYaTHas KHUra C TeKCTa-
MU — TI€4aTHasl KHUTa ¢ WUTKIOCTPALUSIMU — TEKCThI PA3HOM MPUPOBI (MIEYATHBIE,
CTaTUYHbBIE BHU3YyaJIbHBIE, JUHAMUYHbBIE BU3yaJIbHbIC, ay/IHaJbHbIE) HA 3JIEKTPOH-
HBIX HOCUTENSIX MH(popmalu. Pa3BuUBaiICs U COBEPLIEHCTBOBAJICS almapaT opra-
HU3alWM YCBOCHUS 3HAHMM, anmapatr OpueHTUpoBKHU... Ho Bcerna, He3aBUCUMO OT
BHeIIHEN (HOpMbl, yUeOHUK ObLI, OCTAETCS W, €CIM Hallle MPEANON0KEHUE BEPHO,
OCTAHETCS BCETO JIMIb CPEJACTBOM OOYUYEHUsI, C MOMOIIbIO KOTOPOI'0 YUYUTEIb Op-
raHu3yeT y4eOHO-BOCITUTATENbHBINA MPOLIECC, @ YICHUK MPUCBAUBAET YCTAHOBIICH-
HBI TPOTPAaMMON MUHUMYM 3HAHUM U MPAKTUYECKUX YMEHUM.

Y4eOHUK, KOTOpPOMY TOCBSIIEHO HACTOSIEEe METOIUYEecKoe rocodue, mo-
CTPOEH IO TeMaTU4YEeCKU-PAa3BOPOTHOMY IMPUHIIMITY: OJUH maparpad — OJUH paz-
BOPOT y4yeOHHMKa — OJHMH YpOK. Penkue UCKItOUeHHs, BbI3BaHHBIE «OOBEMHO-
CTBIO» MAaTE€pHUaJIa, OTOBAPUBAIOTCS B COOTBETCTBYIOIIMX MECTaX METOJINYECKOTO
nocobusi. Takoe nmocTpoeHue yueOHUKa MOTPeOOBAIO OT aBTOPa JIAKOHUYHOTO M3-
JIO’)KEHUS y4eOHOro Marepuania, CKaToro MOYTH 10 KOHCIEKTHUBHOTo. OTka3 oT
MOJAPOOHBIX METOJAMYECKUX MHTEPIPETAIUN TEOPETHUECKUX TOJIOKECHUN U dMITH-
pPUUYECKOro MaTepuana. JTO OTKPBIBAE€T OOJbIINE BO3MOXKHOCTH ISl TBOPUECTBA
YUHTENS U B BBIOOPE KOHKPETHBIX METOJWYECKHX NPUEMOB O0yUYEHUs, U B CTPYK-
TYpUPOBAaHMM  ypOKa KakK OCHOBHOM  (OpMBI  OpraHuzanuu  ydeOHO-
BOCIIUTATEJIBHOTO IIPOLIECCA C POCCUMCKOMN IIKOJIE.

[IpumepHas mporpamma, Ha OCHOBE KOTOPOW pa3paboTaH y4yeOHUK, Mpery-
CMaTPHUBAECT BEChbMa OTPAHUYEHHBIN 00BbEM XMMHYECKUX 3HAHWM, OPUEHTHUPOBAH-
HBIH, MPEXKJIE BCEro, Ha UX MPAKTUYECKOE MPUMEHEHUE B MOBCEIHEBHOMN JKU3HU.
Ponb TeopeTHueckux MOJOKEHUH Ha 0a30BOM ypOBHE IpPU OJHOYACOBOM Kypce
XUMHH TPAKTHUECKU CBEICHA K OOBSICHEHUIO M3y4aeMbIX (DAKTOB O CBOMCTBaxX Be-
LIECTB, YMCJIO KOTOPBIX HEBENUKO. [IpuBenéM uX CNHMCOK, BBIIEINB KyPCUBOM J0-
MIOJIHUTENBHOE COJEpKaHUe, HE MpeaycMoTpeHHoe [IpumepHol nmporpammon, HO
BKJIFOUEHHOE B YUEOHUK.



IMIMpHYecKoe coiep:KaHue Kypca OpraHnyeckoil XuMun
(B a1paBUTHOM NOPSI/IKE BELIECTB U XUMHYECKUX pPeaKIuii)

| BemecTBa 1 MATEPHAIBI |

XuMHnuecKne PCaKinu

1 2
2-Memuanponanon-2 Ananus scupoes lllespénem u bpakornno
AMMHOKHCIIOTBI BpOsKeHHE TIFOKO3bI”

Anunun BHyTpuMoJIeKyIIsipHas AeTuipaTalns 3TaHoJIa
AlleTaJIbJIeTU]l Boccmanosnenue anvoecudos 6000pooom
AnieratHOE BOJIOKHO Boccmanosnenue ayemona 6000podom
Ayemon Boccmanosnenue numpobensona 00 aHuiuHa
benku Bynkanuszanus kaydyka

benszon ["asioreHnpoBaHKe alleTUIIEHA

byranuen-1,3 ["anorennpoBanue 6eH301a

byman ["anorenupoBaHue MeTaHa

bymanon-1 ["aslorennpoBaHue 3TaHa

bymanon-2 ["ajioreHnpoBaHue 3TUICHA

bymen-1 I'mapaTtanus aneTuieHa

bymen-2 L uopamayus HecumMmempu4HbIX aIKeHOo8
Buckosza ['maparanus STUIeHa

Bricime KapOoHOBbIE | [ MapupoBaHue aneTuacHa

KHCIOTBI

[ uniepun I'uapupoBanue 6eH3051a

['mroko3a ['mapupoBanue )XUpoB

JIMBUHMIIOBBIN Kay4yK

I'mapupoBaHue dTUICHA

Jusmunoswiii 2¢pup

['maporasoreHnpoBaHue aleTUIEHA

Kupsr’ luopozanocenuposanue HeCUuMMEMpUYHbIX AIKeHO8
Hszonpenoswiii kayuyk ['maporajloreHnpoOBaHNUE 3TUIIEHA

Kpaxman Tuoponusz benkos

Kcunum I'maposns )Kupos

Mertan I'maponus kpaxmana

MeTtaHou I'maposns caxapossl

Memunamun ['maposn3 1esuroa036l

Mpbuia Tuoponuz smungpopmuama

HarypasibHblil kKayuyk

['opeHne ankaHOB

Oxman

I'openue aneruicHa

Ilenmaouen-1,2

FopeHue ayeniona

Ilenmaouen-1,3

["openue OeHzoa

Ilenmaouenl,4

FopeHue 2JIIOKO3bl

Ilenmuow

1 openue srcupos

' B IpumepHoii mporpaMme 6e3 KOHKPETH3AIHH.
’B [TpumepHO# mporpamMme 6€3 KOHKPETU3AIHH; B y4eOHUKE — CITUPTOBOE H MOJIOYHOKHUCIIOE.
* B IIpumepHoii mporpamMme 6e3 KOHKPETH3ALHH; B y4eOHHKE — CTeapuHOBAs, OJICMHOBAS U NATbMUTHHO-

Bas.

‘B [TpumepHoii nporpamMmMe 1 y4eOHHUKE TOJIBKO TIIMLEPHUIbI BBICIIUX KAPOOHOBBIX KUCIIOT.




1 2
Ilonunenmuowi 1l openue memunayemama
IIponen [ openue MHO20aMOMHBIX CHUPMOG
Ilponun 1 'openue yennronozvi
Pe3nna I'openue sranosa
Caxaposa ['opeHne dTHIeHA
CI10XKHbBIC PUPHI JleruaprupoBaHue 3TaHa
Tonyon lecuopozanocenuposanue 0u2ano2eHaIkanos
Tpubpomdenon Jlenamypayus benxos
Tpunumpocgenon Jluccoyuayus mypasbuHou KUciomol

YKCyCHast KUCI0Ta

Jluccoyuayus yxcycrou Kuciomol

denon

Jluccoyuayus ghenona

DeHOT HATPUS

H30M€pu3a1/ﬂl}l AJIKAHOB

DopMabIETHU]

Hooopopmnas peakyus c ayemonom

Xnopuo ¢enunammonus

Kapbuouwiii cnocob nonyuenus ayemuniena

Xnoponpenosbvlil Kay4yk

Kpexune okmana

Xnopykcycnas kucioma

Meorcmonexynapuas decuopamayusi 9mManola

Lennopan HutpoBanue 6eH3omna

Lennynouo Humposanue monyona

[{enmrono3a Humpoeanue yenntonoswi

Dobonum OwmbIIIEHUE KUPOB

OtaH Huponuz memana

OTta”on Tlonuxondencayus ¢henona c popmanvoeudom
OteH [Tonumepusanus Oyranuena-1,3
OTUJICHIINKOIb [Tonumepu3aius 3THIICHA

OTUH IIpucoeounenue xn1opa k benzony

Pa3znooicenue ayenmujena

Peakiiun aMUHOKHCIIOT KaK aM(OTEPHBIX COCTMHEHUN

Peaxyus amunoxuciom opye ¢ opyeom

Peam;u}z AHUJIUHA C COJIAHOU KUCTIOMOUL

Peaxyus 6ymanona-1 ¢ nepmaneanamom Kaius 6 Kuc-
JIOU cpede

Peaxyus 6ymena-1 ¢ nepmaneanamom Kauus 8 KUCIOU
cpede

Peaxyus 6ymena-2 ¢ nepmaneanamom Kauus 8 KUcJotl
cpeoe

Peaknus rugpokcuaa meau(ll) ¢ anpnerngamu

Peakmus runpokcuaa meau(ll) ¢ TITIOKO300”

Peaxyus enuyepuna c eanocenogodopodamu

Peaxnust rmuniepuna ¢ rugapokcuom meau(lIl)

Peam;uﬂ cauyepurHa co Wejao04YHblMu Menmaiildmu

'B [TpumepHoii nporpammMe 0e3 KOHKPETH3ALKMH; B YU€OHUKE — METHJIALETaT U ATHI()OpPMHUAT.
? [Ipu HarpeBaHUY ¥ IIPU OOBIYHBIX YCIOBHSX.




1 2

Peaxyus l'opmana

Peaxyus /lroma (Oexapboxcunuposarue)

Peaxyus E. E. Bacnepa ¢ smunenom

Peaxyus 3ununa

Peaknus kpaxmana ¢ M0J10M

Peaxyus memunamuna c 6o0oti

Peakius nepearepuduxkanuu

Peam;uﬂ caxapama Kaibvyus C y2i1eKUuUcCiblM cad30M

PeaKZ/ﬂ/tﬂ caxapossvl ¢ U36eCnmKo8biM MOJIOKOM

Peaknius cepeOpsiHOTO 3epKalia ¢ albJeruaaMu

Peakiusi cepeOpsiHOTO 3epKajia ¢ TII0K030M

Peaxyus monyona ¢ nepmaneanamom Kaiusi 8 KUCI0U
cpeoe

= T
Peaknust yKCyCHOM KHCIIOTBI C METAJUIAMU

o 2
PeaKHH}I YKCYCHOM KHCJIOTBI C OCHOBAHWAMU

PeaKHH}I YKCYCHOﬁ KHCJIIOTBI ¢ OCHOBHBIMH OKCHA-
3
MH

< 7
Peakiiust yKCyCHOM KUCIIOTHI C COJISIMU

Peaxyus yxcycnoti kucaomol ¢ Xi10pom

Peaxyus penunammonus co wénouvio

Peaxyus ¢penona c azomnoii kucnomoi

Peakius henona ¢ 6pomom

Peakniyst peHona ¢ ruipOKCHIOM HATPUS

Peaknust ¢peHona ¢ HaTpuem

Peam;uﬂ qbeHOJl}lma Hampus C Y2JIeKUCIbIM 2ad30M

Peam;uﬂ X]lOpchyCHOIZ Kuciomsl ¢ AMMUAKOM

PeaKIII/ISI 9TaHOJIa C TaJIOTCHOBOA0OPOAaMH

Peakuus sTanona ¢ HaTpuem

Peakmus aTepH(bHKauHHS

Cunmes Bropya

Cunmes axcupos bepmio

Tpumepusayus ayemuiena (peaxyusi 3e1UHCK020)

6
L[semnvie peaxyuu benxos

Kpome conepskanusi, BbIIEICHHOTO B TaOIHIE KYPCUBOM, B YUEOHUK BKIIIO-
YEHBI JIOTIOJIHUTENIBHBIE MaTepuaibl, 00beIUHEHHBIE mMaparpadsl 0e3 HOMEpOB.
Ha30BEM ux, HEe pacKkpbIBasi NOKa KOHKPETHOTO COAECPKAHUS.

' B yueGHuKe ¢ MarHHeM.

’B yaebnuke ¢ ruapoxcugamu mean(1l).

’B yaebnuke ¢ okcugom meau(1l).

‘B y4eOHHKE ¢ KapOOHATOM HATpHS.

> B yueGHMKE YKCYCHAs KMCIIOTA C ITaHOIOM.

°B [TpumepHoii nporpammMe 0e3 KOHKPETH3ALKMH; B yUeOHUKE — OUYypeToBasi U KCAHTOIPOTEHHOBASI.




uknoanxanst (18/60)'.

[TonyueHne HEMUKIMUECKUX YTIEBO0PO 0B (28/60).

[IpuMeHeHue TUAPOKCUIIBHBIX MPOU3BOAHBIX YTIIEBOIOPOIOB (52/65).
Hyxnennosie kucnotsi (64/70).

Komnekcusie coeunenus (86/72).

MHuoroo6pa3ue BemiecTs (88/72).

PaccranoBka KodhhUIMeHToB B YPaBHEHUSIX OKHCITUTEIbHO-
BOCCTAHOBUTENbHBIX peakiuit (110/75).

8. Hucnepcublie cuctemsl (112/76).

9. Wctunneie pactBopsl (114/76).

Nk =

10.Komnouausie pactBopsl (116/76).
11.Peakmuu B pactBopax anektposautos (118/76).
12.Metanmnyprus (148/80).
13.TIpousBoacTBo ceproit kucnoThi(152/80).
14.Casa3annsiit azot (154/80).
15 IlonynpoBoanuku (156/80).
16.Bonokna (158/80).
17.I1nactmaccel (162/81).
B Ilpunoxxenus yuyeOHMKA BKIIOUEHBI:
a) ocHoBHbIe npasuia HomeHkIatypel [UPAC (c. 166);
0) rubpumu3ays aTOMHBIX opouTanen (c. 167);
B) CBEACHMS O BHJIaX U30MEPUH OPTaHMUYECKUX coeAuHEeHHH (c. 168);
I') COOTBETCTBHEC HAYYHBIX HA3BAHWH TPUBUAIHLHBIM Ha3BAHUSIM BEIIECTB,
HauOoJIee YacTO BCTPEUANOIIUXCS B OBITY W/WIM B COOOIICHUSX
cpeacTB MaccoBoit uadopmaruu (c. 169);
1) TabJauIa paCTBOPUMOCTH KUCJIOT, OCHOBaHMI U coneil B Boae (c. 171);
€) Mephl MepBOM JOBpaue€OHOM MOMOIIHM MPHU OTpaBieHusx (c. 172);

[Tpu pabote ¢ yueOHUKOM clieryeT 0OpaTUTh 0CO00€ BHUMAaHHUE HAa BOTIPOCHI
U 331aHUS, TPUBOTUMBIE TTOCIIE KaXI0r0 naparpada.

B mocnennee Bpemsi HaOmromaeTcsi BechbMa OMAacHasi TEHACHINS CIUIOIIHON
3aMEHBI PEMPOAYKTHBHBIX 3aJaHUN MPOAYKTHUBHBIMH. [Ipu 3TOM COBEpIIICHHO HE
YYHUTHIBAIOTCS HU JUIAKTHYCCKUE CBOMCTBA, HU CBS3aHHBIC CO CBOHMCTBaMH 00JIa-
CTH U YCJIOBHUSI MPUMEHEHHUS 3aJlaHui 3TUX NBYX rpymil. [Ipu 3ToM Bce OTIMYHO
MOHUMAIOT, YTO MPOAYKTUBHBIC 3aJlaHus TPEOYIOT JJIi CBOErO BBIMOJHEHUS BO
MHOTO pa3 OOJIBIIIET0 BPEMEHH, YeM PEeNpOoayKTUBHbIC. MHOTOJIETHUMHU HUCCIIEIO-
Banusmu akanemuka 0. K. babanckoro u ero xkomanapl mpobieM ONTUMU3AIUIU
y4e0HO-BOCIIUTATEILHOTO MPOIEcCa YCTAHOBJICHO, YTO YCIOBHUSX, KOTJa OO0BEM

" Yucnurens JIpoOu — HOMeEp CTpaHUIbl B y4eOHUKE, 3HAMEHATENIb — HOMEp CTPAHUIIbI B HACTOSILEM I10-
coouu.



M3y4yaeMoro mMaTepuia BO MHOTO pa3 MPEBOCXOJUT 00bEM BPEMEHHU, BbIJICTICHHbBIN
Ha €ro yCcBOEHHE, Haubojee ONTUMAJbHBIM SIBJISICTCS UCIIOIB30BAHUE PEMPOIYK-
TUBHBIX 3aJIaHUM.

NmMenno nmoatoMy mocie maparpadoB AArOTCS PENPOIyKTUBHbBIC 3a/laHUs, a
MPOyKTUBHBIE BRIHECEHBI B KOHEI] IJ1aB B pyOpuku «Bompock! 17151 00CyKIeHUs
u B Apyrue komnoHeHTsl Y MK «Cdepbi».

BBeneHue B OpraHn4YecKyro XxmMmumro

OmpasiceHue codeprcarus IlpumepHoll npozpammel 8 yueGHUKE

§ yueOHHKA | Copep:xanue NpuMepHOIl NPOrPaMMBbI
1 2
1. Ilpenmer opranuue- | [Ipeamer opranmveckoit xumuu. llosiBnenue u pazpurtue
CKOM XMMUH OPraHNYEeCKON XMMHUH KaK HAYKH.

2. DnekrpoHHoe ctpoe- | TXC: 4ueTbIpEXBalE€HTHOCTh aTOMOB YIJEpOJa B Opra-
HUE aTOMOB YIJIEpOoJia U | HIUECKUX COEAUHEHUSX.
BOJIOpOJA

3. Xumnueckoe ctpoe- | TXC: XuMU4ecKoe CTPOCHHE; 3aBUCUMOCTh (DU3UIECKUX
HUE OPraHWYECKHUX BE- | CBOMCTB OT XUMHYECKOTO CTPOECHHUS.
1IECTB YraepoaHblil CKEIET OPraHUYECKON MOJIEKYJIBL.

Kpamkue pekomeHdayuu no u3y4yeHuio memol

3agaum M3y4eHHus TeMbI

CdopmupoBats mpencraBieHust 00 OpraHnYecKuX BEIIECTBAX U UX B3aUMO-
CBA3SIX.

ObecneunTh YCBOEGHHUE TEPMHUHOJIOTHM, XapAaKTEPHOW JUIsl OPraHMYECKOU
XUMUU.

1. Ilpeamer opranuyeckor xumuu. [Ipeamer opraHnyeckol XUMuu, Ipu-
YUHBI BBIACJIICHUSA OPraHUYECKONM XUMHM B CaMOCTOSATENIBHYIO OTpAcCilb HAyKu
MO’KHO OCTaBUTh ISl CAMOCTOSITEJILHOTO U3y4€HUs, OCBOOO/IMB TEM CAMbBIM BpeMsl
JUISl XMMUYECKOT'0 3KCIIEPUMEHTA T10 OIPENEICHUI0 KAYECTBEHHOTO COCTaBa opra-
HUYECKUX COCTMHEHUM.

2. DJIEKTPOHHOE CTPOEHHE aTOMOB yriepoaa u Bogopoaa. Conepxanue
§ 2 yuyeOHUKa BBIXOJUT 3a paMku [IpumepHoil nporpammel. OHO aipecoBaHO y4a-
HUMCSl  (PU3UKO-MAaTEeMAaTHYECKUX, TEXHUKO-TEXHOJIOTMUYECKMX U MHXKEHEPHBIX
npoduiei, a Takxke A8 yHUBEpcadbHOro npodwmis. B kiaccax ryMaHUTapHBIX
npoduieit (Ppumosornyeckux, UCTOPUYECKUX, COLUAIbHO-3KOHOMUYECKHUX, ICTE-
TUYECKUX W T.I.) JaHHBIN maparpad MoxkeT ObITh mpomylieH. B aTom cimyuae Ha
YpOKE CJIeIyeT pacCMOTPETh BOMPOCKHI n3oMepuu (c. 12 ydeOHUKa), aKIEHTUPOBAB




BHUMAaHUE yYalllUXCSl HA YemblPEXeANeHMHOCMU AMOMO8 y2i1epooa 6 op2anuye-
cKux coeounenusx’.

B knaccax ¢unonoruyeckoro mpoduiis 1enecooopasHo opranu3zoBath padbo-
Ty C TEKCTOM MpujoxeHuss « OCHOBHBIE IpaBUJIa HOMEHKJIATYPbl OPraHUYECKHUX
coequHeHuit» (c. 166 — 167 ydyeOHUKA), MOKa3aB CBS3b MEXK]Y €CTECTBEHHBIMU
(pycckuM, POJIHBIM) M UCKYCCTBEHHBIM SI3bIKAMMU.

3. XumMunyeckoe CTpOeHHEe OpraHuveckux BemecTB. OCHOBHas 3ajaya
ypoOKa 3akio4aeTcsi B MEpPBOHAYAIBLHOM (DOPMHUPOBAHUM MPEIACTABICHUN O TPEX
LEHTPAJIbHBIX MOHSITUSX OPraHUYECKOU XUMHU: XUMUYECKOe CHIPOeHUe, U3oMme-
pus u 2omonozua. Ha cnenyromux ypokax 3TU MOHSATUS OyIyT YTOUHSTHCS U pa3-
BHUBATbHCS MPHU O3HAKOMIIEHUH IIKOJIBHUKOB C OCHOBHBIMHU KJIACCAaMU OPTaHUYECKHUX
COCIMHEHUH.

[TocnenoBaTenbHOCTh BBEICHUS TIOHITHI MOXXET OBITh Pa3IMYHON U OTIIH-
4aThCs OT MPEIJIOKEHHON B yueOHuKe. Tak, HampuMmep, MOKHO Ha4aTh C pacCMOT-
pEHUS TOMOJIOTHYECKOrO Psifla HEPa3BETBIEHHBIX AJIKAHOB, MCIOJIb3YS 3apaHee
MOATOTOBJIECHHBIN Clalijl HA OCHOBE IMepBOi Tabiuubl Ha c. 13 ydyeOHUKA. 3aTeM
MPEUIOKUTh YUAIIUMCSI COCTaBUTH IIAPOCTEPKHEBYIO MOJIETh MOJIEKYJIbI OyTaHa
WJIU TICHTAHA U Ha OCHOBE CPaBHEHUS PE3YJIbTATOB MEPEUTH K PACCMOTPEHUIO SIB-
JIEHUS U30MEPUHU.

B Texcr maparpada Bkimou€n nmaGoparopubiii onbIT «CoCTaBiIeHHE IIapo-
CTEP>KHEBBIX Mojeneil ankaHoB» (c. 13). Llenbp mMoaennpoBaHus 3aKIIOYAeTCs B
GbopMUPOBaHUU Yy HMIKOJbHUKOB MOHUMAaHUsI TOTO, YTO CTPYKTypHas dopmyna oji-
HOT'O M TOTO € BEllecTBa (B JaHHOM cily4yae 2-MeTUI0yTaHa) MOKET ObITh 3aIlH-
caHa pa3HbIMH crniocoOamu. [lanee cieayer mepexoi K MOHSATHIO «XMUMHUYECKOE
CTPOCHHE». 3aBUCUMOCTh CBOMCTB BEIIECTB OT XUMHUUECKOTO CTPOCHHUS Ha TIpUMeE-
pe TeMIiepaTyp KUIEHUS U30MEPHBIX MEHTAHOB MPHUBEACHA BO BTOPOI Tabiuile Ha
c. 13.

Ecnmu Ha ypoke mimaHupyercs naTh oOmmii 0030p BUIOB W30MEPUHU, MOKHO
BOCIIOJIb30BaThCs MaTepuasiaMu npuioxkenus Ha ¢. 170 — 171 yueOHuka.

Yrnesogopoabl

OmpadiceHue codepircarus IlIpumepHoli npozpammel 8 yueGHUKeE

‘ § yueOHuKa ‘ Conepxkanue NnpuMepPHO NPOrpaMMBbl
1 2
4. Ankanbl Cucremaruyeckas MeEXJyHapoJHas HOMEHKJIaTypa U
OPUHLKIIBI 00pa30BaHMsl Ha3BaHUN OPraHUYECKHX CO-
CAVUHEHUN.

' 31ech 1 janee MONTYKHPHBIM KyPCHBOM BBIIEICHBI OCHOBHBIE MOJTOKEHHS TEOPHH XUMHUECKOTO CTPOC-
HUSI OpraHnyeckux coeaunennii A. M. bytieposa.
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Ankanel. Cmpoenue monekyavl memana. I'omonornye-
CKUHU pAx ankaHoB. ['omosoru. Homenkmarypa. M3ome-
pus YIrIepoIHOrO CKEJIeTa. 3aKOHOMEPHOCTH U3MEHEHHUS
bU3UYECKNX CBOMCTB. XMMHUUYECKHE CBOWCTBA (Ha MpH-
Mepe METaHa U 3TaHa): peakiuu 3aMelleHus (rajJoreHu-
pOBaHKE), NETUIPUPOBAHUS KaK CHOCOOBI IMOJTYyUYECHUS
BAKHEUIIINX COCIMHEHUM B OPTraHUYECKOM CHHTE3€. ['0-
peHHe MeTaHa KaK OJMH U3 OCHOBHBIX UCTOUYHHMKOB TEII-
Ja B MPOMBINLIEHHOCTH U ObITy. Haxoxaenue B npupo-
JI¢ U IPUMEHEHUE AJIKAHOB.

5. AJIKEHBI

TXC: 3aBUCHMOCTh CBOMCTB BEIIECTB OT XUMHYECKOTO
CTPOCHHS.

Cucrtematuyeckasi MEXJIyHapoJHash HOMEHKJIAaTypa u
NPUHIUNBI 00pa30BaHUs Ha3BaHUU OPraHUYECKUX CO-
eINHEHUMH.

Aunkenbl. Cmpoenue monekyavt smunena. I'omonoruye-
ckuil psan ankeHoB. HomeHnknarypa. M3omepus yriepon-
HOT'O CKEJIETa U IMOJIOKEHUSI KPaTHOM CBSI3U B MOJIEKYJIE.
XUMHUYECKHE CBOMCTBA (Ha MPUMEPE FTUJIEHA): PEaKIIUU
npucoenuHeHus  (TaJlOTeHUpPOBAHUE, 2uUOpuposauue,
TUApaTaIys, 2uopo2ailoceHuposanue) Kak crnocood moiy-
YyeHUs (QYyHKIIMOHAIBHBIX MPOU3BOIHBIX YIIE€BOIOPOIOB,
ropenus. [lonumepusanusi STUIEHA Kak OCHOBHOE
HaIpaBJICHHE €ro MCHoyib30BaHus. llonmuaTuiien Kak
KPYITHOTOHHAXHBI NPOIYKT XUMHUYECKOTO MPOU3BOI-
crBa. [IpumMenenue sTueHa.

6. AnkaaueHsl

TXC: 3aBHCHMOCTH CBOMCTB BEIISCTB OT XMMHYECKOI'O
CTPOCHUSI.

CucremaTuyeckas MEXIyHapoJHas HOMEHKJIATypa H
MPUHIUIIBI 00pa30BaHUsl HA3BaHUN OPTraHMYECKUX CO-
CTMHCHUH.

Ankaauenbl U kayudyku. [loHarue o0 ankagueHax Kak
YIJIEBOJIOPOJIaX C ABYMs JBOMHBIMU CBsi3siMu. [lonume-
puzanusi quBuHWIa (OyTagueHa-1,3) kak crnocod mory-
YEHUs CUHTETHMYECKOro Kayudyka. HarypanbHbIil U CUH-
TETUYECKUN Kayuyku. Bynkanuzanus kaydyka. Pe3una.
[IpuMeHeHue KayuyKa U pe3uHbI.

7. AIKUAHBI

TXC: 3aBUCHMOCTb CBOMCTB BEIIECCTB OT XMMHYECKOT'O
CTpPOEHUSI.

CucremaTuyeckas MEXIyHapOJHas HOMEHKJIATypa H
NPUHIUIBI 00pa3oBaHUs Ha3BaHWM OPraHUYECKUX CO-
CJIMHCHU.

Ankunbl. Cmpoenue monexyavt ayemunena. ['omonoru-
yeckui pan anknHoB. Homenknartypa. M3omepus yrie-
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POJHOTO CKeJleTa M IMOJIOKEHUS KPAaTHOW CBS3U B MOJIe-
KyJie. XMMUYECKHE CBOMCTBA (HAa MpUMEpPE allEeTUIICHA):
peaKiuu MPHUCOSANHEHUs (TaIOTeHUPOBAHUE, 2UOPUPO-
6aHue, TUIpATAIUS, cUOPO2AN02eHUPOBaHIe) KaK CIIOCO0
MIOJTyYEHUS! TIOJIMMEPOB U JIPYTHX TOJIE3HBIX MPOTYKTOB.
['openue areTwieHa Kak UCTOYHUK BBICOKOTEMIIEPATYp-
HOTO IJIAMEHU JIJIsi CBApPKU M PEe3Ku MeTauioB. [Ipume-
HEHUE alleTUJICHA.

8. ApeHbl TXC: B3auMHOE BIIMSIHUE aTOMOB B MOJIEKYJIAX.

Apenbl. beH3011 Kak NpeacTaBUTENb apOMaTUYECKUX YT-
neBooponoB. Cmpoenue monexynvl b6enzona. XUMHAYe-
CKHE CBOWMCTBA: pEakUUu 3aMELICHHs (raJOreHupOoBa-
HUE) KaK CIOCcO0 MOJy4YeHMs] XMMHUYECKUX CPEICTB 3a-
HIUTHl PACTEHUM, MPUCOEIUHEHUs (TUIPUPOBAHUE) KaK
JI0Ka3aTeNIbCTBO HEMPEENIbHOTO XapakTepa OeH307a.
Peakuus ropenus. [Ipumenenue 6ensoia.

JonosHumeibHble Mamepuassl K 2/1a8€

Huxkaoankaunsl (c. 18 — 19). O0mas dbopmyna nukioankanoB. CtpoeHue,
n3oMepusi, HoMeHkiarypa. [lomydenue nukinoankaHoB no peakuuu I. I T'y-
ctaBcoHa. CBOMCTBa IMKIIOAJIKAHOB: T'OPEHUE, 3aMEUIEHUE aTOMOB BOJOPOJA B
CpeAHUIN U OONBIINX LUKIAX, PEAKIUS TPUCOSANMHEHUS JUIsl MalbIX ITUKIIOB. [Ipu-
MEHEHHE IIUKJIOAJTKAHOB B KQUE€CTBE XJIa/Iar€HTOB.

IHonyyeHne HeUMKIUYECKUX YIJIeBOAOPOAOB (c. 28 — 29). [lepBoHayamnb-
HbIE MPEJICTABIICHUS O MepepadoTke HePTHU U OCHOBHBIX MPOAyKTax HedTemnepepa-
0otku. [lomydyeHne ajaKkeHOB KPEKMHITOM ajKaHOB. [lermaporeHusanivsi ajKaHOB.
[Tuponu3 MeTaHa Kak COBPEMEHHBIN CIIOCO0 MOTyUYEHUS alleTUIICHA.

Kpamkue pekomeHdayuu no usy4eHuio membsol

3amaum u3y4eHusi TeMbl

1. ChopmupoBars npeactaBiieHust 00 yrieBoa0poax, UX MPOU3BOAHbBIX, 00
UX CBOMCTBAX, MPEBPALLIECHUSIX U B3aUMOCBS3SIX.

2. OGecnieunTh YCBOCHNE TEPMUHOJIOTMH, TOHATHH, 3aKOHOMEPHOCTEH, Npu-
€MOB M METOJIOB AESATEIBHOCTU ITPU U3YYEHHUH COAEP/KAHUS TEMBI.

O3HaKOMIIEHHE C OPTraHUYECKUMU COEIMHEHUSIMU TPAJIULMOHHO HAYUHAETCSA
C YIJI€BOIOPOJOB B MOPSAIKE YCIOKHEHUS X cTpoeHus. Ocoboe BHUMaHUE Yy Iems-
€TCsl U3YUYEHUIO M30MEPUU U HOMEHKJIATYpE aJKAaHOB, IOCKOJIbKY 3THU 3HAHUS Jie-
’KaT B OCHOBE JAJIBHEHIIErO M3Y4YEHHUs SIBIICHUS MU30MEpUU W HOMeHKnaTypsl [U-
PAC.

ba3oBeIif Kypc XMMUU, PACCUUTAHHBINA HA OJIMH Yac B HEJNEJII0, HOCUT O0IIIe-
KyJbTYPHBIN XapakTep U He IpeaycMaTpUBaeT NOAPOOHOE 3yUeHHE HOMEHKIIATY-




pBI OpraHMYECKUX coeAnHEeHn. Eciu Mbl 00paTUMCs K PUMEPHOU porpaMme, TO
YBUJUM, YTO IIKOJIbHUKU 3HAKOMSATCS C MPOCTEHUIIMMH HEPA3BETBIEHHBIMU YIJIE-
BOJOPOJAMH, ITOATOMY HM3yUYEHHE HOMEHKJIATYPbl MOXKHO CBECTH TOJIBKO K O3Ha-
KOoMJIEHHIO ¢ €€ npuHuunaMu. OHu nipuBeaeHsl B [Ipunoxenun Ha ¢. 168 — 169.

B toMm ciyuae, eciu yueOHbIH tutan Barmeir oOpa3oBaTebHON OopraHu3aIiuu
OTBOJUT Ha uzydeHue xumuu B 10 u 11 kiaccax no jnBa yaca B Henento (136 yacos
3a JBa Tojila O0y4YeHus ), MPU U3yYCHUH HOMEHKJIATYphl U u3oMepun Bbl MoxeTe
MOUTH TPaAUIMOHHBIM MYTEM M MCIOJI30BATh 3aJaHUs C MOAPOOHBIMU MpUMEpa-
MH MX BBIIIOJHEHHS U3 TETPAAU-TPEHAXKEDA.

4. Aaxkanbl. Xots [IpuMepHOl nporpaMMoil HE IPEAYCMOTPEHO U3y4YEHUE
MOJIYYeHHS aJIKaHOB, B YUEOHHMK BKIJIIOUYEHBI JIBa CIIOCO0A: JIeKapOOKCHINPOBAHUE
(peakuus roma) u cunre3 Biopua. [Ipu HenocTaTke yueOHOTO BpeMEHU Ha YPOKe
ATOT MaTepuag MOXET ObITh WM MEPEHECEH Ha CaMOCTOSITENIbHYI0 paboTy yua-
LIMXCA JIOMa, WK BOBCE UCKITIOUEH.

B TtekcT maparpada BKIIIOUYEHBI OJIMH BOIPOC W OJHO 3ajnaHue. Bompoc:
«YeM pas3nuyaroTCcs peaklHM 3aMEIICHHs] B HEOPTaHMYECKOM M OPraHUYECKOU XH-
MUU?» — TpeHa3HauYeH AJi1 OOCYKJIEHHs Ha YpOKE IOCJe pPAaCCMOTPEHMS peak-
LM METAaHa C XJIOPOM.

3ananue: «lIpuBeaure coOCTBEHHBIE MPUMEPHI YPABHEHUN XUMHUYECKUX pe-
aKIUH, XapaKTePU3YIOIINe CBOMCTBA aIKaHOB», — IMOTPEOYET TOMOIHUTEIHLHOTO
pa3bACHEeHMsI, TeM OoJiee, YTO MPU U3YUYEHUU XUMUYECKUX CBOMCTB JAPYTHX Kiac-
COB OpPraHUYECKUX COCIUHEHUUN Takue 3ajaHus OyJIyT BCTpeUYaTbCsl JOCTATOUHO
yacTo. [loaTOMy npenenpbHO KOHKPETU3UPYHTE 3aaHUE, HAITPUMED, TaK:

«Hanummure ypaBHEHUSI peaklMil TOPEHUsI, TUPOIU3a U IEPBOM CTAUU XJIO-
pupoBaHus dTaHa. [Ipu cocrtaBieHUN ypaBHEHUSI pEaKIMU HM30Mepu3aluu OyTaHa
YUTHUTE, YTO KOHIIEBasg MeTwibHas rpynna CHs- nepemeniaercs Kk TpeTbEMY aTOMY
YIJIEPOJa».

[Ipenyarate yqyamuMcsi CaMOCTOSITENIbHOE COCTABJICHUE YPAaBHEHU XUMHYE-
CKHX peakIuil ¢ 0oyiee CIONKHBIMHU aJTKaHAMU HE CTOMT, T.K. IUKOJIbHUKH HE 3HAIOT
npaswio B. B. MapkoBHUKOBa O IOC/IEA0BATEIILHOCTH 3aMELICHUST aTOMOB yIJIe-
pona (cHayajla y TPETUYHOrO, 3aTE€M y BTOPUYHOIO U B IOCJEAHIOI0 OYEpEeIb Y
NEPBUYHOTO aTOMA yriIepo/a).

Pexomenoyemsiii xumuyeckuii sxcnepumenm:

Hemoncrpanuu. [lomyuenue merana no peakuuu roma. ['openue merana.

® Iluxnoankanbl. MHbopMamnms o MHUKIOATKaHAX BBIHECEHA B JOTOJIHU-
TEJIbHbIE MAaTEpPUAJIBI, MOCKOJIBKY B COOTBETCTBMM C [IpuMepHON mnporpaMmoit
JAHHBI MaTepUal U3y4aeTcs, HO He IMOJJIEKUT MPOBEPKE. 31€Ch BO3MOXKHBI JBa
BAapUAHTA: BBIICIUTH JUJISI O3HAKOMJICHHS C IIMKJIOAJIKaHAMHU OJUH YPOK U3 0OJIb-



IOT0 KOJIMYECTBA PE3EPBHOIO BPEMEHU WIM «OTHATh HA OTKYID» IIKOJIbHUKAM.
IlepBrIil BApUAHT NPEANIOYTUTEIBHEN.

OOpatuM BHUMaHHWE Ha YpaBHEHHUS XMMUYECKHMX pEaKUMi 3aMelieHus u
IPUCOEIUHEHUS, IPUBEIEHHBIC B yUCOHUKE:!

Q H+Br2—><:>* Br + HBr

+ HCl — CHg-CHz-CHzCl

Ha ypoke nenecoodpa3zno cMoOeIupoBaTh 3TH PEAKIUU (C UCIIOIb30BaHUEM
Habopa MoJeneil aToMOB JIJIsl COCTaBJIEHUS IIAPOCTEPKHEBBIX MOJENIEH MOJEKYJI),
3aMEHMB B MEPBOM cllydyae OpoOM XJIOPOM U XJOPOBOAOPOJ OpOMOBOJOPOAOM BO
BTOPOM.

[Ipu cocraBieHun Mojieiaeii MOJIEKYJ M30MEPHBIX TUOPOMIIMKIONPOIAHOB
HE00X0UMMO OOpaTUTh BHUMAHHE IIKOJBHUKOB, YTO aTOMbl OpoMa HaxonaTcs y
Pa3HBIX aTOMOB yTiepoja. B mpoTuBHOM ciydae ydamuecs MOTyT coOpaTh MOJIEIb
1,1-qubGpomIukIIonponaHa, 4To He NPeyCMOTPEHO 3aJaHUEM.

5. Ankenbl. MaTtepuan naparpada MOXKHO HCIIOIb30BaTh KaK OCHOBY JIst
NOCTPOEHUsI ypoka-uccienoBanust «llomydeHue sTuineHa W HU3Yy4YEHUE €T0
CBOMCTBY», BBICBOOOJIUB, TAKUM OOpa3oM, OJUH Yac JJisl O3HAKOMJICHUS IITKOJbHU-
KOB C IIUKJIOAJIKaHAMM.

CpaBHeHHE XUMUYECKOW aKTUBHOCTH 3TaHA U 3TUJICHA HA MPUMEPE B3aUMO-
JIENUCTBUSA C OPOMHOM BOJION M pacTBOPOM TIEpMaHTaHaTa Kajus MO3BOJISET MOJBE-
CTU ILIKOJBbHHUKOB K MEPBOHAYAJIHLHOMY IMOHUMAHUIO 3A6UCUMOCHU CBOLICHE Ge-
wiecme om ux Xumu4ecko20 CmpoeHus.

[TepBe1it Bonpoc nocie naparpada («Kak moyny4aroT ajgkeHbl B IPOMBIIIIEH-
HOCTH U B JIabopaTopuu?») NoTpedyeT OT ydalluxcs OOpaIleHus] K JOTOJHUTEIb-
HBIM HCTOYHHMKAM MHpopmanuu. O6paruTe BHUMaHUE MIKOJILHUKOB Ha OMACHOCTh
WCIIOJIb30BaHUsl HEKOTOPBIX cailToB B MIHTepHETE M3-32 HENOCTOBEPHOCTH pa3Me-
mEHHONW Ha HUX uHGopManmu. [Ipyu HaTMYMK BPEeMEHH HAa YPOKE MOXKHO MPEIIo-
KUTh yYaIIUMCs TTPOAHAIM3UPOBATH OTJIaBICHUE y4eOHUKA, YTOOBI HAWTH B HEM
JIOTIOJIHUTEINIbHBIN MaTepual «lloydeHue HEUKINUYECKUX YIIIeBOAOPOAOBY (C. 28
—29).

Pexomenoyemviii xumuyeckuui sxcnepumenm:

Hemoncrpanuu. [lonydyenue stniieHa u3 stanHona. ['openue stuiieHa. Peak-
s Baraepa. O6ecriBeunBanre OpOMHOM BOJIBI.

IIpakTueckoe 3ansatue. [lonydyenue 3TuieHa U U3y4EHUE €r0 CBOMCTB



6. Anxanuensl. IlepBrie 1Be pyOpHku naparpada npeBblIAOT COAEPKaHNUE
[IpuMepHO# TTporpaMMbl, TOITOMY MOTYT OBITh PEKOMEHIOBAHbI yHaIlIUMCS, TIPO-
SIBJISIIOIIMM TIOBBIIIIEHHBIN UHTEpEC K U3yueHuto xuMun. Ha ypoke ciemyer cocpe-
JOTOYUTh BHUMAHUE HA PEakUUU MOJMMEPHU3ALMH CONPsLKEHHBIX TUEHOB. Jlabo-
paTopHbIil onbIT «CpaBHEHHUE CBOMCTB KayuyyKOB U PE3UHBI» MOXKET OBITh JOMOJ-
HeH paboTtoit ¢ koyueknueit «Kaydayk u pesuHay. Takxke MOKHO TIPOBECTH IEMOH-
CTPAIMOHHBIN OMBIT MO JAECNOJUMEPHU3ALUN TMPUPOJHOIO KaydyKa U JI0KA3aTelb-
CTBE HEMPEACIbHOCTH MPOYKTOB PEAKIUU.

Bomnpoc: «3 dero nonyuyanu paHbllle U U3 YEro celyac mojyqyaroT Kaydy-
KH1?» — B MEPBOM CBOEH YacCTH HE UMEET OTBETA B yUeOHUKE, T.€. TpeOyeT UCTOJIb-
30BaHMS JIOMOJIHUTEIBHBIX UCTOYHUKOB MHpopmMarmu. Ha 3To Heo6xoaumo obpa-
TATh BHUMAHHE IIKOJBHUKOB. MOXHO, HAaIpUMEpP, MOPEKOMEHIOBATh yUaIlMMCS
MOCMOTPETH COBETCKUIA yueOHbIi duinbM «Kayayky», Haiias ero Ha YouTube.

Pexomenoyemsiii xumuyeckuii sxcnepumenm:

JlabopaTopHsbie onbIThl. PaboTa ¢ komutekuuen «Kayuayk».

7. Aaxkunbl. Ha n3ydeHune anernieHa BCEraa, Jake B JIYUIINUE TOJIbI IIKOIb-
HOW XUMWH, OTBOJUJICS OJUH ypokK. [ToaToMy Kakux-1u0o clioxHOCTEN mpu pado-
T€ C JaHHBIM NaparpadomM yueOHHKA HE BO3HUKHET.

CpaBHEHHE XMMHMUYECKON AKTMBHOCTH STUJICHA W allETWIEHA Ha IpUMEpe
B3aMMOJICUCTBHS ¢ OPOMHOM BOJIOH MO3BOJISIET MOABECTH MIKOJIHLHUKOB K IEPBOHA-
YaJIbHOMY ITOHUMAHUIO 3A6UCUMOCHU CEOUCHIE 6eU{eCmE OM UX XUMUUECKO20
CMPOCHUAL.

Pexomenodyemvbiil xumuueckuti sxcnepumenm:

Hemonctparuu. Ilonydenue aretusneHa kapOWAHBIM criocoboM. ['openue
anerusieHa. O0eciBe4YnBaHre OPOMHOM BOJIbI allETUIICHOM.

8. Apensl. [IpumepHOil porpamMmoil NpeaycCMOTPEHO U3YUYEHHUE TOJIBKO O/1-
HOTO TIpeAcTaBUTENsT — OeH3oja. Jljis Toro 4To0sl BBECTU HOBOE JIJISl YUAIIUXCS
MOJIOKEHHE TEOPUU XUMHUYECKOTO CTPOCHHSI OpraHMYEeCKHX coequHeHuit A. M.
byTtnepoBa o e3aumnom enuanuu amomoe ¢ monekynax, B naparpad BKIOYEHA
uH(popmaims o Toayosue. CpaBHEHHE YCIOBUI HUTPOBAaHMs O€H30J1a U TOJIYOJIa J1a-
€T BO3MOXKHOCTh TTOKa3aTh BIUSHUE METUJILHON Ipynibl Ha OeH3oibHOe siapo. [1o-
CKOJIbKY IIKOJIbHUKH TOKa elI¢ He 3HAKOMBI C KapOOHOBBIMHU KHUCIIOTAMH, BOIIPOC
BIIMSHUSL OCH30JIBHOTO sJipa HA METUJIbHYIO TPYIIITY paccMaTpuBaeTcsl mpu 0000-
HMICHUH 3HAHUM O TEOPUH XMMHYECKOTO CTPOCHHUS OPraHMYECKUX COEIUHEHUM (C.
70 yueOnmka). OTBETOM Ha BO3MOXXHOE 3aMeuaHue ydammxcs: «B ydyeOHmke
HAIKUCAHO “B3aMMHOE BIIMSIHUE , a BIUSIET TOJBKO METUJIbHAS TPYINa, — MOXKET
MOCITY>KUTh MocioBUIla « Bcsikomy OBOIILy CBOE BpeMsi».

Pexomenoyemviii xumuueckuii sxcnepumenm:



Hemonctpanuu. dusnueckue CBOCTBa OeH30ma. bpoMupoBanue OeH3o0ma.

HOJ’IyquI/IC IEKCaxJIOPHOUKIIOrCKCaHa.

Kucnopoacoaepxalime opraHuyeckme coeguHeHus

OmpasiceHue codepircaHus lpumepHoli npozpammel 8 yueGHUKeE

\ § yueOHMKA

| Coaep:xaHue NPpUMEPHOIl POrPaMMBbl
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9. IlpenenvHble OIHO-
aATOMHBIC CITUPTBI

Cucrematnyeckass MEXKIyHapoJHash HOMEHKJIATypa H
NPUHLUINBI 00pa30BaHUs Ha3BaHUU OPraHUYECKUX CO-
€AUHECHUN.

Cruptel. Knaccudukanusi, HOMEHKIATypa, H30MEpHs
CrUpTOB. METaHON M 3TAHOJ KaK IMPEICTaBUTENHN Ipe-
JEIbHBIX OJHOATOMHBIX CHUPTOB. XUMHUYECKUE CBOMU-
cTBa (Ha mpuMepe METaHOJia W ITaHOJIA): B3aUMOJICH-
CTBUE C HATPUEM KaK CIOCOO yCTAaHOBJICHUS HaWYUA
TUAPOKCOTPYMIBI, PEAKIUs ¢ TaJOT€HOBOIOPOIaMH Kak
crioco0 MOJIy4eHUsl pacTBOPUTENICH, AeruapaTaius Kak
crioco0 moyueHus dTuiieHa. Peakiusi TopeHus: CupThl
Kak TomauBo. [IprmeHeHne meraHona u 3TaHona. Pu-
3MOJIOTHYECKOE JICMCTBUE METAHOJIA U ATAaHOJIa Ha Opra-
HU3M YEJIOBEKA.

10. MuoroatoMHBIE
CIIUPTHI

Cucrematuueckasi MEXKJyHapoJHasi HOMEHKJIATypa U
MPUHIUIIBI 00pa30BaHUsl HA3BaHUN OPraHMYECKUX CO-
eIUHCHUH.

DTUJIEHIIMKOJIb U TJIULEPUH KaK MNPEJACTABUTENN TIpe-
JIETIbHBIX MHOTOATOMHBIX cIUPTOB. KauecTBeHHas peak-
UM HA MHOTOATOMHBIE CIIUPTHI U €€ NMPUMEHEHUE IS
pacrio3HaBaHUsl TJIMLEPUHA B COCTaBE KOCMETHUYECKUX
cpenctB. IIpakTnyeckoe NpUMEHEHUE ATUJIECHTJIMKOMSA U
TJIMLEPUHA.

11. ®enonsl

TXC: B3auMHOE€ BJIMSIHUE aTOMOB B MOJIEKYJIaX.

®enon. Ctpoenue moJekyibl (heHona. BzaumHoe 6nus-
Hue amomog 8 Mojekyie ¢penona. Xumuyeckue c80lui-
cmea: ezaumoolelicmeue ¢ Hampuem, 2UOPOKCUOOM
Hampus, opomom. Ilpumenenne GpeHona.

12. Anpaeruasl U KETO-
HBI

CucremMatuyeckass MeEXJIyHapoJHas HOMEHKJIaTypa |
OPUHIUIB 00pa30BaHUsd Ha3BAHWI OpPraHUYECKUX CO-
eIMHEHUMH.

Anpaerunpl. Metananbs (popMmanbierus)) M STaHAIb
(aueranbaerun) Kak MpeacTaBUTENN MPEAEIbHBIX ajb/ie-
rujioB. KauecTBeHHBIE peakUM Ha KapOOHWIIbHYIO
rpynmy (peakuusi «cepeOpsHOTO 3epKalia», B3auMO/IeH-
ctBue ¢ rugpokcuaom meau (I11)) u ux npumenenue as
OoOHapyKeHUsI MPEENIbHBIX aJbJAECTUAOB B IMPOMBIILICH-
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HBIX CTOYHBIX BOJIaX. TOKCHYHOCTb AJIbACTHUIOB. HpI/I—
MCHCHUC (bOpMaHBI[GFI/II[a Hn ancrajJbacrujia.

13. KapOonossie kuc- | CucremaTtuyeckas MEXKIyHapoJHass HOMEHKJIaTypa U
JIOTBI OPUHIMIBL 00pa30BaHMs Ha3BAHUM OpPraHUYECKUX CO-
€IUHCHUN.

Kap6oHOBBIE KHCIOTHI. YKCyCHasl KHCIIOTa KaK MpeacTa-
BUTENb MPEENIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHC-
70T. XHMMHYECKHE CBOMCTBa (Ha MIpUMEpPE YKCYCHOM
KHCJIOTBI): pEaKIMU C METaUIaMH, OCHOBHBIMU OKCHJa-
MU, OCHOBAaHHSIMHU U COJISIMU KakK IOATBEPKIACHUE CXOM-
CTBA C HEOPTaHWYECKMMH KHUCIOTamMHu. Peakumst stepu-
buKalMy Kak crnoco0 MOJy4YeHHUsS! CIOXKHBIX 3(QHUpOB.
[IpumeHnenune ykcycHOW KucioTel. Ilpencrasinenue o
BBICHIMX KAPOOHOBBIX KHUCIIOTAX.

14. Cnoxusie 3¢upsl 1 | TXC: BO3MOXHOCTH OINpPEACICHHUS] CTPOCHUS MOJIEKYJI
KUPBI XUMUYECKUMU METOJIAMH.

Crnoxubie 3¢gupbl u xKupbl. CiaoxkHbIE d(PHUPHI KaK TPO-
JYKTBhl B3aMOJEHCTBUSL KapOOHOBBIX KHUCIOT CO CIUp-
tamu. [lpumeHeHue CIoXKHBIX 3(PUPOB B MHUIIEBON H
nap@roMepHON TPOMBIIIIIEHHOCTH. JKUPBI KaK CIOXKHBIC
3(UpHI IIULEPUHA U BBICIINX KapOOHOBBIX KUCHOT. Pac-
TUTENbHBIE U JKUBOTHBIE KUPBI, X cocTaB. Pacno3HaBa-
HUE pACTUTEIBHBIX >KMPOB Ha OCHOBAaHMU HMX HEmNpe-
nenpHOoro xapakrtepa. IIpumenenue xupoB. ['maponus
WIN OMBUICHHE JXUPOB Kak CIOCOO MPOMBIIUIEHHOTO
MOJIYYEHHS COJIeH BBICHIUX KapOOHOBBIX KUCIOT. MbLI4
KaK COJIM BBICIIMX KapOOHOBBIX KUCIOT. Motolue cBoii-

CTBa MbLIA.
15. I'moko3a u caxapo- | YraeBoasl. Knaccudukarnus yrieBogoB. Haxoxxnenue
3a YIJIEBOJOB B mpupoje. [Jroko3a Kak ajabIeruaOCIHpT.

bpoxenue rimokosbl. Caxaposa. [ uoponus caxaposol.

16. Kpaxman u nemnto- | Kpaxman u nemirono3a kak OMOJIOTHYECKUE TTOTUMEPHI.
J03a XHUMHYECKHE CBOMCTBA Kpaxmalia M LEJII0JI03bI (THApO-
JN3, Ka4eCTBEHHAsl PeakIusi ¢ MOJOM Ha Kpaxmail U eé
npUMEHEHUE ISl OOHAPYKEHUs Kpaxmalia B MPOAYyKTax
nutanus). [IlpumMenenre u 6MoIOruYecKas pojb YIrieBo-
JIOB.

/Jlono/iHumeibHble Mamepuasl K 2/108e

IIpuMeHeHHe T'MAPOKCHWIBHBIX NPOM3BOJHBIX YIJIEBOAOPOAOB (c. 52 —
53). [loTeHunanbHbIE OMACHOCTH WCIIOJIB30BAHUS T'MJIPOKCHIIBHBIX IMPOU3BOJHBIX
YIJIEBOJIOPOIOB: METaHOja, ATaHOIA, ATHIEHITIMKONS, Tauieputa, genona. [Ipu-
3HAKHM OTPABJICHUS 3TUMHU BELIECTBAMH U MEPhI IEPBOI JOBpaue€OHON TOMOLIH.




Kpamkue pekomeHdayuu no u3y4yeHuio memol

3agaum M3y4eHHus TeMbI

1. CpopmupoBaTh mpelCTaBICHHUs] O KilaccaxX KUCIOPOICOJAECPIKAIIUX OpraHuye-
CKUX BEILECTB U UX MPOU3BOAHBIX, 00 UX CBOMCTBAX, MPEBPAIICHUAX U B3aUMO-
CBA3SX.

2. ChopmupoBath MpeCcTaBICHHUS 00 OPraHMYECKUX BEIIECTBAX, YYACTBYIOIIUX B
npoleccax KU3HEIEATeIbHOCTH OPraHu3MOB, 00 UX CBOWCTBAX, MPEBPAIICHUSIX
Y B3aMMOCBSI3SX.

3. ObGecneunTh yCBOCHHE TEPMHUHOJIOTUH, TIOHATUH, 3aKOHOMEPHOCTEH, MPUEMOB
Y METOJIOB JESATENBHOCTH B OPraHUYECKON XUMUMU.

ITocnenoBaTenbHOCT M3Yy4YEHUS KHUCIOPOIACOAECPKAIIMX OPraHUYECKUX CO-
€AMHEHUI TPaJuIMOHHA: OT CIIUPTOB K YIIEBOAAM.

9. IlpenesbHbIe 0HOATOMHBIE cTUPTHI. HeocTaTok yueOHOTO BpeMs BbI-
HY)KJIA€T OTKa3aThCsl OT 3(P(EKTHOr0 KOJIMUYECTBEHHOI'O OIbITa B3aUMOJICHCTBHS
HaTpUsl C 3TAHOJIOM U Cpa3y K€ BBOAUTH MOHATHE «(PYyHKIUOHAJIbHAS TPYIIIaY.

Ha 6a30BoM ypoBHE HET HEOOXOJMMOCTH MPUBOAMUTH KIACCU(UKALMU T10
pa3HbIM OCHOBaHHAM. BIojiHe JOCTaTOYHO OrpaHUYUTHCS MHpOpMalueil u3 nep-
BOU pyOpuku naparpada, yJIeauB OoJbIlle BHUMAaHUS TPUBUAIBLHBIM Ha3BaHUSIM U
OHMOJIOTMYECKOMY JIEWCTBHUIO CIIUPTOB.

[Ipy 03HAKOMJIEHUHU YyYallMXCS C BOAOPOJHOM CBSI3bIO MOKHO IPOJIEMOH-
CTPUPOBAThH OMbBIT PACTBOPEHUSI ITAHOJA B BOJIE C MCIOJIb30BAHUEM WJIU JIEMOH-
CTPallMOHHOTO TEPMOMETpa, WIN JaTyuka Temieparypsl. [Ipu oTcyTcTBUU HEOO-
XOJUMOT0 000pYI0BaHUs ONBIT MOKET OBITH TPAaHC(OPMUPOBAH B JIAOOPATOPHBIH,
B X0JI€ KOTOPOT'O y4Yallyecs OLIYIIAIOT BbIIEICHNE TeIlIa JIAJOHIMHU.

N3yueHne MeXMOJIEKYJIIPHON JErnapaTalii CHUPTOB HE MPELYCMOTPEHO
[IpumepHoii mporpammoii, Ho UHpopMaLKs 00 ITOW XMMUYECKON peaKIuu BKIIIO-
yeHa B maparpad s 0ObSICHEHUS MOSBICHUS CHEU(PUUECKOro «3(pUpHOro» 3a-
naxa, KOTOpbIi ydaliyecs OLIyIIaly B X0Jie IpakTuyeckoro 3ausatus «llomyuenue
STWICHA U U3YUYEHUE €TI0 CBOMCTBY.

Pexomenoyemviii xumuueckuui skcnepumenm:

Hemonctpanuu. B3aumonelictBue stanona ¢ Hatpuem. CuHTE3 OpomiTaHa
u3 cnupta. CUHTE3 AUAITUIOBOTO upa.

JlabopaTopHbie onbIThl. TermioBoi 3p(GeKT pacTBOPEHHs ITaHOJIA B BOJE.

10. Muoroaromubie cnuptbl. Mupopmanus pyOpuku «CTpoeHre MHOIO-
aTOMHBIX CIIUPTOBY» W MEPBOE 3aJlaHue Tociie naparpada BeIXOAIT 3a pamku [Ipu-
MEPHOU MTPOrpamMMBbl, IO3TOMY MOTYT HE U3y4aThCsl.

[IpumepHas mporpamma mpejmnoiaraeT oOHapyKeHHe TIUIEpPUHa B KOCMeE-
TUYECKUX CPEACTBAX, OJJHAKO TEXHUKA U METOJMKA TAKOTO SKCIEPUMEHTA II0Ka HE
pa3zpaborana. [IoaToMy MMOKa MOYKHO OTPaHUYUTHCS TPAJIULHUOHHBIMU J1a0OpaATOP-



HBIMU OITBITAMHA: U3YUYEHHUE PACTBOPEHUS INIMLEPUHA B BOJE U KAYECTBEHHOM peak-
L€l HA MHOTOATOMHBIE CITUPTHI.

B Tekcre yueOHMKA CBOMCTBA MHOTOATOMHBIX CIIMPTOB, CXOJIHBIE CO CBOM-
CTBaMHU OJHOATOMHBIX, OMMCAHBI C UCIIOJIb30BAHUEM CPEJICTB €CTECTBEHHOIO (pyc-
CKOT0) si3blKa 0€3 ypaBHEHMH XMMHYECKUX peakiuil. JleMOoHcTpaiuio ropeHus
MHOTOATOMHBIX CHHUPTOB, MX B3aUMOJCHCTBUS C HATpueM U OPOMOBOJIOPOIOM
CIIEZIyeT Tak)Ke COMPOBOXKIATh CIIOBECHBIM OMUCaHHEM 0€3 COCTaBJIEHMs ypaBHeE-
HUW PEaKLMM, TOCKOJIbKY YPABHEHHUS ABIISIOTCS MPEIMETOM 3aIaHUs, KOTOpOE Ja-
HO Toclie maparpada.

Hunaktuyeckas QyHkuus 3agaHuii tTuna «CocTaBbTe ypaBHEHUS XUMHYeE-
CKUX pEaklui, KOTOpble YIOMHHAIOTCS B TEKCTE naparpaday 3akitoyaercs B op-
raiu3anuy paboThl ydaluxcsi ¢ y4eOHUKOM, 3aCTaBIIsIsl UX MEPEUYUTHIBATH TEKCT
naparpada 1mo HecKoJIbKy pas.

Pexomenoyemsiii xumuyeckuii sxcnepumenm:

JlemoncTpannu. CpaBHeHue ropeHus sTaHona W rauneprHa. CpaBHeHue
B3aMMOJEHCTBUS HATPUS C 3TAHOJIOM U TIINLIEPUHOM.

JlaGopatopHble onbIThl. PacTBOpeHue riuiiepuHa B Boje. B3aumoneiicTBue
TIIMIIEPUHA CO CBEXKeOoCaKACHHBIM TuapokcuaoM meau(Il).

11. ®enoabl. M3yueHue XUMHUYECKUX CBOMCTB (peHOJIA MO3BOJSET MPO/Ie-
MOHCTPUPOBATh YUYALIUMCS 63AUMHOE GUAHUE AMOMOE 6 moneKyne. B xiaccax
I'YMaHUTAPHBIX Tpoduiiell 00bsICHEHNEe MEXaHNU3Ma B3aMMHOTO BIIUSIHHSI aTOMOB,
Ja)ke B TOM OY€Hb YIPOLIEHHOM BHUJE, B KOTOPOM OHO JIaHO B y4€OHHKE, MOKET
OBITH MTPOITYIIEHO.

buonoruueckoe aeiictBue ¢eHoIa pacCMOTPEHO Ha ¢.53.

Pexomenoyemviii xumuyeckuui sxcnepumenm:

PactBopumocTs ¢enona B Boje. [lnaBnenue ¢eHona m B3auMoJEHUCTBHE
pacruiaBa (peHona ¢ HatpueM. B3aumogeiicTBue peHosa ¢ pacTBOPOM T'MIPOKCHIA
HaTpus. BeiTecHeHne ¢eHona u3 pactBopa (heHosATa HATPUS YTICKUCIIBIM Ta30M.
Oo6nHapy:xeHue ciesoB ¢eHoa B pacCTBOPE C MOMOIIbIO OPOMHOM BOJBI.

12. Aabaernabl U KeToHbI. [3yyeHune keToHOB He mpenycMmorpeHo llpu-
MEpHOI MpOrpaMMoii, HO U3-3a MIKUPOKOTO MCIOJb30BaHUS alleTOHA B OBITY Kpat-
Kas mH(opMalMs 0 €ro CBOMCTBax BKJIIOUEHA B yueOHHMK. boibmiol 00bEM WH-
dbopmanmu maparpada cieayer pazieauTh Ha JBa YPOKa, OTIAEIHHO PacCMOTPEB
CBOICTBA aJIbJECTUIOB U KETOHOB:

Ypok 1 — KapOonunbHasi rpynna. Anbaerujsl 1 kKeToHbl. CpaBHEHUE HO-
MEHKJIATyp albJCTUA0B U KETOHOB. [lonydeHne anpaeruioB OKMCICHUEM IIEpBUY-
HBIX CHUPTOB. XMMHUYECKHUE CBOMCTBA AJIBACTUIOB: B3aUMOICHCTBUE CO CBEXKE-
ocaxkI€HHbIM TuApokcuaoM Meau(Il), ruapoxcumom auammuHcepedpa, BoccTa-



HOBJIGHHE BOJOPOJIOM JI0 CIIUPTOB, MOJHUKOHAeHCAanus ¢ ¢eHomaom. Ilpumenenue
anpaeruaoB. GU3M0I0THYECKOE JEUCTBUE alIbACTHUIOB.

Pexomenoyemviii xumuueckuii sxcnepumenm:

Hemonctpanuu. [Tonukonnencanust MmetaHais ¢ (peHoIoOM.

JlabopatopHbie onbITel. OKUCIEHUE 3TaHOJA HA MEIHOUM mpoBosoke. Kaue-
CTBEHHBIE PEAKIMHU HA AJBJETHIHYIO IPYIIIY: C UCIOJIb30BAHUEM CBEXEOCAXKIEH-
Horo runpokcuaa meau(Il) u pactBopa ruapokcua TuaMMuHCcepeopa.

VYpok 2 — AneroH. ®uzndeckue CBOMCTBA allETOHA. XUMUYECKUE CBOKMCTBA
alleTOHA: TOpeHne, noo(opMHas peakus, BOCCTAHOBIIEHHE BOgopoaoM. [Tpume-
HEHUE aneToHa. PU3NOIOrMUECKOe IEUCTBUE alleTOHA.

Pexomenodyemviii xumuueckuil 9KCnepuMeHm:

Hemonctpanuu. ['openue arierona. Mogodopmuas peaxius.

Bompocs! u 3ananus Ha c. 41 maHbl K TEKCTy Bcero naparpada 6e3 yuéra ero
JiesnieHns Ha J1Ba ypoka. [IosTomy rmocie nepBoro ypoka Hy»HO HCIIOJIb30BaTh 3a-
JIaHUs U3 TETPAIU-TPEHAKEDA.

13. KapOoHoBble KHCJIOTHI. V3ydeHne CTpOUTCS MO TPAIULMOHHOU CXEME
CpPaBHEHHSI CBOICTB MUHEPAIbHBIX U KapOOHOBBIX KUCIOT. Takke TpaauLIMOHHO
0€3 COIMOCTaBJIEHUSI C MUHEPAJIbHBIMU KHUCIOTAMH PACCMaTPUBAETCS PeaKLus dTe-
puduKamu, XOTs 3TO U HEKOPPEKTHO:

HQSO4 + C2H5OH — C2H5OSO3H + HQO

BTopsIM TprMeEpPOM MOKET CIY>KUTh B3aUMOJICUCTBHUE TJIMIEPHUHA C a30THOM
KHUCJIOTOM, TPUBOSIIEH K 00pa30BaHUIO CIOKHOTO Aupa.

Pexomenoyemviii xumuueckuu sxcnepumenm:

Hemonctpanuu. O6pasipl KapOOHOBBIX KHCIIOT.

[IpakTnueckoe 3anstue. IlomydeHUE YKCYCHOM KHUCJIOTBI M H3y4YeHHE €€
CBOWCTB.

14. Caoxnblie 3¢upsl u xkupbl. Kak u § 12, nannsiii naparpadg paccuutan
Ha U3y4YECHHE B TEUEHUE JIBYX YPOKOB.

Ypok 1 — Cnoxubie 3¢upsl. HomeHknaTypa U M30MEpUN CIIOXKHBIX 3Pu-
poB. CBOIICTBa CIIOKHBIX 3(QUPOB: TOPEHUE, TUIPOJU3, MepedTepupuKanus.
CrnosxHble 3¢upbl MUHEPATbHBIX KUCTOT. Cll0kKHBIE 3(DUPBI B TPUPOIE.

Pexomenoyemviii xumuyeckuii sxcnepumenm:

Hemonctpanuu. CHHTE3 CIOXKHOTO dupa.

VYpok 2 — XKupsl kak cl10XKHbIE d(prpa TIHUIEpUHA U BBICIINX KapOOHOBBIX
KHUCIIOT. Y CTaHOBJICHHE cocTaBa upoB (padotel M. IlleBpéns, A. bpakkono, M.
beptno). CtpoeHue u puznueckue CBONWCTBA KUPOB. XMMUUYECKUE CBOICTBA: TO-
peHue, TUAPOIIN3, OMBUICHHE, THAPUPOBAHUE KUIKUX KUPOB. POJb )KUPOB B KHU3-
HEJIEATEIIbHOCTH OPTaHU3MOB.

Pexomenoyemviii xumuyeckuii 9xcnepumenm:



JemoHcTpannu. OMBUIEHHE )KUPOB.

JlabopaTopHbie onbIThl. 3yueHne pacTBOPUMOCTH PaCTUTEIBHOIO Macia B
Pa3HbIX PaCTBOPUTEIISIX.

[IpumepHas mporpamma peKOMEHIYET MpPOBEJIEHHUE JTa0OPATOPHOIO OIbITa
[0 YCTAHOBJICHHIO HEMPEAEIbHOCTH PACTUTENIBHBIX Maces. YUWUThIBasl MparMarTH-
YEeCKYyI0 HaIllpaBJICHHOCTh Kypca, 11e1eco00pa3Ho 3TOT OMBIT 3aMEHUTh U3yYEHHUEM
pPACTUTENILHOTO Macia B pPa3HbIX PACTBOPUTEIISIX, YTO U PEAIM30BAHO B yUCOHUKE.

15. I'noko3a u caxaposa. 3ydyeHue ritoKo3bl M caxapo3bl Ha 0a30BOM
YPOBHE OCYILECTBISIETCS 0€3 MpHUBJICUEHUS HH(DOPMALUU O HUKINYECKUX (hopMax
MOJIEKYJ TJIOKO3bl U (pyKkTOo3bl. MHPOpMaIus o kinaccuukauu yrieBoJoB Ha
noJie c. 48 NpUBOAUTCS TOJIBKO AJIsI O3HAKOMJICHHS.

Takke B 03HAKOMUTEIBHOM IUJIAaHE M3Yy4YaeTcs MOJyYEHUE caxapa U3 caxap-
HOU CBEKJIBL.

Pexomenoyemsiii xumuyeckuii sxcnepumenm:

JemoncTtpanuu. 31. ['maposn3 caxapossl.

JlaGoparopublie onbiThl. 11. MccnenoBanue XUMHUYECKUX CBOMCTB TIIHOKO3bI
Y Caxapo3bl.

16. Kpaxmaa u nesnrogio3a. M3zyuenue kpaxmana U 1EJUTIOJI03bI Ha 6a30-
BOM YPOBHE OCYUIECTBISETCS 0Oe€3 NpHBJeUeHUS MHPOPMALMH O IUKINYECKUX
dhopmMax MOJICKYJI TITFOKO3HI.

Y4uThiBas MIMPOKO PACIPOCTPAHEHHOE CMEIICHUE TEPMHUHOB «IIeJTO(Gan» 1
«TOJUATHIIEH», JKEJIATEIbHO BbLAATh yYalUMCS JJIs O3HAKOMIICHMSI W3JIETUS U3
TUX COBEPIICHHO Pa3HbIX MATEPUATIOB.

Pexomenoyemviii xumuyeckuui sxcnepumenm:

Hemonctpauuu. [lonydyenue kpaxmanbHOro kiencrepa. HutpoBanue uen-
710J103bl. CpaBHEHUE TOPEHUS LEUTOI03bI U TPUHUTPOLIEIIITIOIO3bI.

JlabopaTophbie onbIThl. CBOWCTBA KpaxmMara.

A3oTcogepalime opraHuyeckue BellecTsa

OmpasiceHue codeprcarus IlIpumepHoll npozpammel 8 yueGHUKE

\ § yueOHuKa | ConepxkaHue NpUMEPHOIl MPOrpaMMBbl
1 2
17. AmuHbI TXC: B3aumHO€ BIUsSIHUE aTOMOB B MOJIEKYJIE.

Cucrematuyeckass MEXJIyHApOJHAsT HOMEHKJIATypa H
NPUHIUNBI 00pa30BaHUs Ha3BaHWM OPraHUYECKUX CO-
eIMHEHUMH.

18. AMHUHOKHUCIIOTBI AMMHOKHCIIOTBI Kak amM(pOTEepHbIE OPTaHUYECKHE CO-
enquHenus. [lentuaHas cBsa3b. buosiornueckoe 3HaueHue
o-aMHHOKHUCIIOT. O6J1aCTH TPUMEHEHUS] aMUHOKHCIIOT

19. Tlomunentuasl U | benku kak npuponsbsie OuonosmMepsl. CocTtaB U CTpOe-




1 2

OenKu Hue 0enKoB. XMMHUYECKHE CBOMCTBA OEIKOB: THIPOJIU3,
nenatypauusa. OOHapykeHHe O€IKOB MpHU MOMOIIU Ka-
YEeCTBEHHBIX (LBETHBIX) peakuuil. [IpeBpamienus 6enkoB
UK B opranusme. buonornueckue pyHKuuu OEJKOB.

JonosHumeibHble Mamepuassl K 2/1a8€

HyxkJiennoBbie kKucJI0THI (€. 64 — 67). KauecTBEHHBIN COCTaB HYKJIEMHOBBIX
kucaotr. OO1iiee npeacTaBieHue 0 XMMUYECKOM CTPOCHHUU a30THCTBIX OCHOBAHUH,
HYKJIEO3UJIOB M HYKJICOTHJIOB. llepBUYHas CTpyKTypa HYKJIEHMHOBBIX KUCIOT. O0-
pa3oBaHuEe BOJAOPOAHBIX CBA3EH KaK IPUYMHA KOMIUIEMEHTAPHOCTH a30TUCTBIX OC-
HoBaHuU. Bropuunas ctpykrypa JHK. Tpernunas crpykrypa JHK. Xumuueckuii
aCHeKT Mepeaadn HacaeACTBEHHON HHPOpMaLUH.

Kpamkue pekomeHdayuu no usy4eHuio membsol

3anaum u3y4yeHHus TeMbl

1. ChopMupoBath MNpeaCTaBICHUS O KJaccaX a30TCOAEPXKAIIMX OPTraHUYECKUX
BELIECTB U MX MPOMU3BOAHBIX, 00 UX CBOMCTBAX, NIPEBPAILECHUIX U B3aUMOCBS-
351X.

2. ChopmupoBath MpeCTaBICHUS 00 OPraHMYECKUX BEIIECTBAX, YYACTBYIOIIHNX B
npoleccax KU3HEIEATeIbHOCTH OPraHu3MOB, 00 UX CBOMCTBAX, MPEBPAILICHUSIX
Y B3aUMOCBSI3SIX.

3. ObecneunTh yCBOCHHE TEPMHUHOJIOTUH, TIOHATUN, 3aKOHOMEPHOCTEH, NMPUEMOB
Y METOJOB JACATEIBHOCTH B OPraHUYECKOW XUMHUH.

17. Amunbl. M3ydeHune anudaTHU4ecKuX M apOMATHUYECKHMX AMHHOB HE
npenycMoTpeno IlpumepHoil mporpaMMol, MO3TOMY JaHHBIA mMaparpad MoxeT
OBITH IPOIYIIECH B KJaccaX F'yMaHUTAPHBIX MPOpUIEH.

N3ydenne CBOWCTB aMHHOB JAET BO3MOXKHOCThH €IIE pa3 aKIEHTUPOBATH
BHHMAaHUE YYAIIUXCS HA 63AUMHOM GIUAHUU AIMOMOE 8 MOJIEKY1aX.

Pexomenoyemviii xumuueckuu sxcnepumenm:

Hemonctparuu. OOpasisl aMHHOB.

18. AmMuHOKHCH0TBI. XOTs TEKCT maparpada 3aHUMaeT B y4yeOHUKE JBa
pa3BoOpoOTa, T.€. YEThIPE CTPAHUIIbI, PEAIbHBIM 00bEM HOBBIX 3HAHMM, 00s3aTElb-
HBIX JUIS BCEX y4dallluXcs, HEBEIUK. ECiii y4ecTh 3HAHUSA, NOJIYYEHHbBIE IIKOJbHHU-
KaMH Ha YpOKax OMOJIOTHH, TO JEHCTBUTEIHLHO HOBBIMH SJIEMEHTAMU COJEP KAHMUS
oOydeHus: OynyT: OUIOJIAPHBIN MOH, MOJyYeHUEe aMHUHOKHUCIOT U aMHJIHAS CBSA3b.
[Tostomy conepskanue maparpada MOXKET ObITh U3y4EHO Ha OJHOM ypPOKE M TO-
CTPOEHO Ha OCHOBE J1a0OPaTOPHOTro omnbITa «CBOWCTBa aMUHOKHCIIOT.

Heobxoanmo akueHTUpOBaTh BHUMAHUE yYalllUXCs Ha TOM, YTO B yUeOHUKE
JAI0TCA HE ypaBHEHMS, a OYEHb YNPOUIEHHBIE CXEMbl 00pa30BaHUs TUIENITUAA U
TpUIIENTUIOB (C. 61).




Ha 6azoBoM ypoBHE HeE ciiemyeT TpeOoBaTh OT yUaluXcs 3HAHUSI HOMEHKJIa-
Typ aMMHOKHCIIOT. Ta0muue! Ha ¢. 58 u 60 npuBeIeHbI KaK CPaBOYHBIE, HO HE IS

3alIOMUHAHUS.
Pexomenoyemviii xumuyeckuii sxcnepumenm:

JlabopaTophbie onbIThl. CBOWCTBAa AMHUHOKHUCIIOT.

19. MoaunenTuapl u 6eaku. [Ipu n3yueHUn CTPOCHUS U CBOMCTB OEIKOB

PCKOMCHAYCTCA HCIIOJIb30BATb COOTBCTCTBYIOIIHC TaGJ'II/II_ILI U3 CCpuun «benku u

HYKJICMHOBBIC KHUCJIOTBD» U MCTOAUYCCKHUEC PCKOMCHIAAIMU K HHUM, BBITYHICHHLIC

n31aTeNbCTBOM «VHTepcurHam» B Xo1e peanusanuu npoekra «Cuexkrpy.

Pexomenoyemviil xumuueckuti 3xcnepumenm:

Hemoncrpanuu. Jlenarypamus 6enkoB. LIBeTHbIe peakiinu OEIKOB.

[IpakTuueckoe 3anstre. CBONCTBA OEIKOB.

O606LweHne 3HaHUM NO OpraHNYeCKON XMMUU

OmpadiceHue codeprcarus lIpumepHoll npozpammel 8 yueGHUKE

§ yueOHuKa | ConepxkaHue NpUMEPHOIl MPOrpaMMBbl

1

2

20. Teopus bytinepoBa | OCHOBHBIE MOJIOKEHUS TEOPUU XUMHYECKOTO CTPOCHUS

oprann4eckux coeaquenu A. M. bytneposa.

Kpamkue pekomeHdayuu no usy4yeHuio membwl
3amauu U3yYeHust TeMbI

1. O0OOIWHUTh N3YUYEHHBIE MTOJIOKEHUS TEOPUU XUMHUECKOTO CTPOCHUSI OpraHuye-
ckux coeauHeHnid A. M. byrnepoBa € HCIOIB30BaHMEM HOBBIX MPUMEPOB

CBOICTB HN3YYCHHBIX KJIaCCOB BCIICCTB.

2. PackpbITh HampaBJICHUS JaIbHEHIIIETO Pa3BUTHUS TEOPHHU.

20. Teopuss A. M. BytiepoBa. 3agaya ypoka 3aKio4aeTcsi B 00001eHnn

HN3YyUYCHHBIX MOJI0KEHU I TCOPHUHN XHUMHUYCCKOI'0O CTPOCHUA OPraHM4YCCKHUX COCAHHC-

HHUM Y1 Ha ’TOM OCHOBE — 3HAHUM O CBOMCTBAX KJIACCOB OPraHMYECKHX BEIIECTB.

Ha ypoke »xenaTenbHO MNPOJAEMOHCTPUPOBATH XUMHUYECKHM 3KCIEPUMEHT,

HOI[TBep)KI[aIOH_[I/Iﬁ B3aMMHOC BJIMAHHNC AaTOMOB B MOJICKYJIaX W CBs3AaHHYIO C HUM

3aBUCHUMOCTb CBOMCTB BCIICCTB OT CTPOCHHUA HUX MOJICKYJ, CCIIh, Pa3yMEcCTCH,

OCHAILIEHHUE IIKOJIbHOM XMMHMUYECKOW J1TabopaTOpUU IMO3BOJSET ATO crenaTh. Tak,

HaIIpHuMcCp, OoJIbIIIOE BIIEYATIICHUE Ha yqaluxcsl OKa3bIBACT JCMOHCTpPALlMA B3aU-

MOJICUCTBHUS IEPBUYHBIX, BTOPUYHBIX U TPETUYHBIX CIIUPTOB C peakTUBOM Jlykaca.

B 9T0T %€ ypoK cieyeT BKIIOYUTh BOMPOCHI 715t 00CY XK IeHHs Ha C. 72.




BewecTtBO

OmpadiceHue codepicarus I[IpumepHoli npozpammel 8 yue6HUKE

‘ § yueOHuKa | Coaepxkanue NpuMepPHO IPOrpaMMBbl

1 2

21. Crpoenne aroma. | CoBpeMEHHasi MOJEJb CTPOEHHUs aToMa. DJIEKTPOHHAs
[lepuoanyeckuii 3akoH | KoH(pUrypamus aroma. OcHoBHOe U 8030VHCOEHHbLE CO-
cmosanusi amomos. Knaccuukaiuss XUMUYECKUX dJie-
MEHTOB (S-, p-, d-3meMeHTbl). OCOOEHHOCTH CTPOEHUS
DHEPreTHYECKUX YPOBHEH aTOMOB d-2JIEMEHTOB.

22. DAEeKTpOHHAas TpU- | DNeKMPOHHAsL NPUpoOa XUMUYeCKoUu C8a3U. DNeKmpo-
poJla XMMHUYECKOU CBS- | ompuyamenvHocms. Koganrenmuas césasb, eé pasHosuo-
31 HOCMU U MeXAHUIMblL 00paA308aHUsL (0OMEHHBIU U OOHOD-
Ho-akyenmopHwiil). Honuas cea3w. Memanniuyeckas
c653b. Booopoonas ceésasv. Kpucmannuueckue u amopg-
Hble seujecmada.

23. Ilpuumsbl MHOTO- | [IpunHbl MHOTOOOpa3uMs BEILIECTB.
o0Opasusi BEIIeCTB

JonosHumeibHble Mamepuassl K 2/1a8e

KommniiekcHbie coennHenus (c. 86 — 87). CtpoeHne KOMIUJIEKCHBIX COEIH-
HEHUM: KOMIUIEKCO0Opa3oBaTelb, JIMTAH Ibl, BHYTPEeHH:s cdepa, BHENIHsA cdepa.
HomenkiaTypa KOMIUIEKCHBIX COEAMHEHHI. buosorudeckass pojib KOMIUIEKCHBIX
COEIMHEHUH.

MHuoroo0pa3ue BemectB (c. 88 — 89). 3aBUCHUMOCTh KHCIOTHO-OCHOBHBIX
CBOMCTB OKCHJIOB U THUIPOKCHUJOB OT CTEMEHU OKHUCJICHUS LEHTPAIBHOTO aToMa.
O6miee npeacraBieHue o Teopusix Appennyca — OctBanbaa, bpéucrena — Jloypu u
JIstouca. Knaccudukamus coield mo cocTaBy, pacTBOPUMOCTH B BOJI€, CTEICHU
JTUCCOIMAIIMKI U BOBMOXKHOCTHU THIPOJIN3A.

Kpamkue pekomeHdayuu no uzy4yeHuio memol
3agaum u3yyeHus TeMbl
1. ®opMupoBaTh €CTECTBEHHOHAYYHOE MHUPOBO33PEHHUE MpPHU YIIIyOJeHUuu, 0000-
IMICHUW ¥ CHCTEMaTH3alliy 3HAHWH, MMOJy9eHHBIX B OCHOBHOM IIKOJIE, O COCTa-
BE, CTPOCHUU U CBOMCTBAX BEIIECTBA HA OCHOBE (yHJAAMEHTAIbHBIX 3aKOHOB U
TEOPUN XUMUMU.
2. PackpbITh NIPpUUUHBI MHOTO0Opa3us BELIECTB.
21. Crpoenue aroma. Ilepuoaudeckuii 3akoH. [Ipn n3ydyenun ogHodaco-
BOro 0a30BOro Kypca XMMHUHU 3HAHHMS O COBPEMEHHOW MOJENU CTPOCHHUS aToma
MPAaKTHYECKHA HE MCTOIB3yeTCs, B YEM JIETKO yOeIUThCs, MPOaHATH3UPOBAB TEKCT
[TpumepHOIi porpamMMbl. 3afadueil ypoka sBIsIeTCS BBEICHUE MIPEICTAaBICHHNA O d-
opOUTAJIAX, KOTOPBIC MOTPEOYIOTCS OOBSICHEHUS BAJICHTHBIX BO3MOXXKHOCTEH aTo-



MOB. OJTO 3HAHHE BBOJHTCS HA OCHOBE YK€ HMEIOIIMXCS 3HAHUM O S- U p-
opOutansax (cMm. § 2 yueOHuKa).

[IpaBuiia 3anonHeHus opouTaneit anekTponamu (c. 74) narotcest s CIIpaBKU,
HO HE JJI 3alIOMUHAHMUS.

Pexomenoyemviii xumuyeckuii sxcnepumenm:

JleMoHcTpanuu. /[[nHaMU4YecKre MOJICIN S- B p-OpOUTAIICH.

22. DJjieKTpOHHAs IPUPOAA XUMHUUYECKOi# cBsi3u. [lockonbky OOMEHHBIN U
JIOHOPHO-AKIIENTOPHBIM MEXaHU3Mbl 00pa30BaHUsl KOBAJECHTHON CBSI3U ObLIU U3Y-
YeHbI B Y KJIacCe M 3aT€M 3TH 3HAHUS UCTHOJIb30BAIUCH TPU U3YYEHUH OCHOB Opra-
HUYECKON XMMHUHU, 3TOT MaTepuall B yUeOHUKE 3aMEHEH CBOMCTBAMH KOBAJIEHTHOMN
CBSI3U: KPATHOCTb, MJIMHA, SHEPrUs, HANPaBIECHHOCTb, MOJSPHOCTb, HACHIIIAEC-
MOCTb.

NonHas, Metaiminueckass 1 BOJOPOJHAS CBSA3U PACCMATPUBAIOTCA C TPaJH-
LHUOHHBIX JIJI1 OT€YECTBEHHON METOMYECKOU IIKOJIbI TO3UIUH.

[Ipu opranuzauuu padOTHI MIKOJBHUKOB C YYEOHHMKOM HY’KHO OOpaTUTh MX
BHUMAHHE Ha YCJIOBHOCTh M YHPOIIEHHOCTh cxeM Ha c. 78 — 81. TouHoe u3zo0pa-
YKEHUE MOJIeJIeH JIeJlaeT PUCYHOK «HEUUTAEMbIM», YTO BBI3bIBAET K KU3HU HEOOXO-
JMMOCTb MCIIOJIb30BaHUSI MAaTEPUATbHBIX MOJAEJEH, NEPEAAIOIIUX IEHCTBUTEIBLHOE
COOTHOILIEHHE Pa3MEPOB aTOMOB U JUIUH CBSI3€i, TOUHOE 3HAYEHUE YTJIOB MEXKIY
CBA3SIMH .

YcnoBHOCTE 00pa30BaHUSI BOJOPOJHBIX CBSI3EH «aJ€HUH — TUMHUH» U «Tya-
HUH — I[UTO3WH» MOXET OBbITh KOHKpeTH3upoBaHa Tabmuuei «KomriemeHTap-
HOCTh A30THCTBIX OCHOBAaHMI» M3 CEpUU JIEMOHCTPAIIMOHHBIX Ta0iul «benku u
HYKJIEMHOBBIC KUCIIOTHI» WIH pyOpukoil « KoMmrieMeHTapHOCTh a30TUCTBIX OCHO-
BaHMI» ydyeOHHKaA (C. 66). Poib BOJIOPOAHBIX CBsI3el B 0Opa3oBaHUU BTOPUYHOMU
(Ha TpuMepax O-CIUpaid U B-ClI0s) U TPETUYHOM CTPYKTyp Oesika moka3zaHa Ha
COOTBETCTBYIOIIUX TabmuIax cepun «benku u HyKJIeMHOBBIE KUCTOTHI.

Pexomendyemuiii xumuueckuii Sxcnepumenm:

JlaGopatopHble onbIThl. MoenupoBaHre MOJIEKYJI OUHAPHBIX COCAMHEHUH.

23. Ilpuunebl MHOrooOpasusi BemiecTB. Ilockonbky IIpumepnass mpo-
rpaMMa He KOHKPETU3UPYET MPUUYMHBI MHOT000pa3usl BEIIECTB, MOIeKAINe U3Y-
YEHUI0, JIJIs1 YICOHMKA OJJHOYACOBOTO 0a30BOr0 Kypca OTOOpaHbI TOJBKO YEThIPE.

1. M30oTonus paccMaTpuBaeTCa Ha mpuMepe TpEX U30TomnoB Bojgopoaa H, D
u T 1 GU3UYIECKUX CBOMCTB OKCHJIOB: BOJA M TshKENMas BOJA.

2. 3omMepust paccMaTpuBaeTCsl HA MPUMEPE HEOPTaHUYECKUX COETUHEHMUI:
rpeMydeii, IMaHOBOM M W30LMAHOBOM KHUCHOT. i co3manus Oosiee MIMPOKOIO

! MeToamKa KOMIUIEKCHOTO MCIONB30BAHMS CPEACTB OOYUECHHS XMMHH MOAPOOHO H3I0KEHA B MOCOOMSX
quist yuntenst T. C. HazapoBoii, Haripumep, B OMyJISIpHOW Y yunTelnel kHure «KaOuHeT XUMUm».



IPEACTaBICHNUS 00 M30MEPUU MOXHO HMCHOJB30BaTh MaTepuaisl Ipuoxenus Ha
c. 170 - 171.

3. AmoTponusi WUIIOCTPUPYETCS BAXKHEUIIMMHU IPOCTHIMU BELIECTBAMM,
00pa3oBaHHBIMU YTIEPOJIOM: TpadutoMm, anmazom, (QyJuiepeHamu, rpadpeHamu,
HaHOTPYOKaMHU.

4. [onumopdu3m Ha MpUMepax aparoHUTa U KajbluTa, pyTUja U aHaTasa.

YPOK MOKHO BBICTPOUTH IO CIEAYIOIIEMY IIJIaHY.

1. ITocTanoBKa 1po0IEMbl — KaKOBbI IPUYUHBI MHOT000pa3Hsl BEIIECTB?

2. [loueMy OJIMH M TOT K€ KaYE€CTBEHHBIN U KOJIMYECTBEHHBIA COCTAB UMEIOT
coenuHenusa cocraBa CsH;o?

3. Pabora ¢ [Ipunoxenunem «M3omepus» (c. 170 — 171).

4. 3oMepusi HEOPraHUYECKUX COCIMHEHUN — rpeMyydasi, IUaHoBas U U30-
LIMAHOBAsl KMCIIOTHI.

5. Annorponust yriepoga. OOcyxas TEPMUH «HAHOTEXHOJIOTHS», HYKHO
00paTUTh BHUMAaHUE LIKOJIBHUKOB HA CYIIECTBOBAHHE MHOKECTBA €r0 OIpeielie-
Huil. B yueOHuk BkimoueHo onpeneneHue POCHAHO. Kak nomaniHee 3agaHue
MOKHO TPEJUIOKUTh yYalllUMCSl HAaWTH B JIOMOJIHUTEIbHBIX HCTOYHUKAX JPYTUe
ONPENIEIICHHUS], a HA CIIEYIOIIEM YPOKE CPAaBHUTH UX.

Tun kpUCTAITUYECKON PEmETKU y MPOCTHIX BEIIECTB, 00pa30BaHHBIX YIJie-
POIOM.

6. JlemoHcTpanus mectu (opM KPUCTATUIMYECKONW PEIIETKH U COOTBETCTBY-
IOLMX UM BELIECTB U COCTaBJieHWE TaOIUIbl «DOPMBI U TUIBI KPUCTATIMYECKHUX

PELIETOKY.
@OpMBI H THIIbI KPHCTALIHYECKHX PelIéToK
Dopma Tun IHpumep

Kyb6uueckas NonHas NaCl

Merannuyeckas Cu
I'excaronaibHas MonekynsipHas H,O
MoOHOKJIMHHAS MonekynspHas C,H» 0O

Honnas CaCO;2H,0
TerparonanpHas MogsekynsipHast (NH,),CO
PombOuueckas MonekynsipHas I,
TpuknuHHas Honnasa K,Cr,04

7. llonumopdu3m Ha MpUMepe aparoHUTa U KajibluTa (U3 KOouieKuuu «Mu-
HEepaJsibl U TOPHBIC TOPOJIBI»).
Coneprxanue naparpada MOXHO pa3ieuTh Ha JIBa YpOKa:

! Jis ipriMepa 3aroTHeHUsI TaOJIHIIbI BHIOPaHbI BEIIECTBA, TAPAHTUPOBAHHO UMEIOIIHECS B IIIKOJIBHOM Ka-
OHMHETE XUMUU.




ypok 1 — M3oronms. M3omepuss HEOPraHMYECKUX COCIMHEHUM. AJUIOTPO-

nus yriepoja: anmas, rpadut, ¢yiuiepensl, rpadeH, HaHOTpyOKu. OnpeneneHue
Hanorexuojiorui POCHAHO;
ypok 2 — Illects GopMm kpuctamimueckux pemeérok. [lonumopdusm. Kun-

KHUC KPpUCTAJLJIbI.

XumMmunyeckue peakuuum

OmpasiceHue codeprcarus lpumepHoll npozpammel 8 yueGHUKE

\ § yueOHuKa

| ConepxkaHue NpUMEPHOIl MPOrpaMMBbl

1

2

24. MHoroo0Opa3ue xu-
MHYECKHX PEAKIINI

THUITBI XUMUYECKUX PEAKUMI B OPraHUYECKOW XUMHH.

25. YnopaBiieHUE XUMH-
YECKUMHU TIpolieccaMu

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT pa3JIMYHBIX
(bakTopoB: {MPUPOJBI pearupyromux BELIECTB, KOHLIECH-
Tpaluy pearupyrommx BelIecTB, TEMIEePaTypbl, IIOHa-
I PEaKIMOHHOM TTOBEPXHOCTH,}' HAIMUMs KaTalu3aTo-
pa. {Ponb katanu3aTopoB B NPUPOJE U MPOMBIIIIEHHOM
npousBojcTBe. OOpaTuMOCTh peakiuil. XUMHUYECKOe
paBHOBECHE} U €ro CMEUICHHE MOJ| ACHCTBHEM pa3iiny-
HBIX (PaKTOPOB (KOHIIEHTpAIUsI PEareHTOB WU MPOAYK-
TOB pEakLUWH, JABIECHUE, TeMIlepaTypa) A1 CO3IaHHs
ONTUMAJIHBIX YCJIOBUH MPOTEKAHUS XUMHUYECKUX IPO-
LIECCOB.

26. BonopoaHblii oka-
3aTeib

pH PacTBOpAa KaK IMOKa3aTCJIb KUCJIOTHOCTHU CPC/bI.

27. T'mpponu3 Heopra-
HUYECKUX COJIEU

['maponus comen.

28. I'maponus opranu-
YeCKUX COCIMHECHUH

3HadyeHMEe THIPOJIN3a B OMOJIOTMYECKHX OOMEHHBIX IMPO-
eccax.

29. OxkucnutenbHo- | OKUCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIMU B IPUPO-
BOCCTaHOBHUTEIbHBIE Jie, TPOU3BOJACTBEHHBIX MPOLECCAX U KUIHEIESATEIbHO-
peaKkuun CTH OPTaHU3MOB.

30. Koppo3sus meTaninos

Koppo3sus meTanioB: BUAbl KOPPO3UH, CIIOCOOBI 3aIUTHI
METAJIJIOB OT KOPPO3HH.

31. DOnexktponu3 pac-
MJIABOB M PaCTBOPOB

Onekmpoaus pacmeopos u pacniasos. Illpumenenue
9NEeKMPOAU3A 8 NPOMBIULTIEHHOCU

JlonosiHUMe1IbHbIE mamepuasisl K ejadee

PaccranoBka

KO3 (PULUEHTOB

B YPaBHCHHUSAX OKHCJINTCIBbHO-

BOCCTAHOBUTEJbHBIX peakmuii (c. 110 — 111). /IBa cmocoba paccTaHOBKH KO3 (-
(UIMEHTOB B YPaBHEHUSIX OKHUCIUTEILHO-BOCCTAHOBUTEILHBIX PEAKIIMI: 110 U3Me-

! CDI/IprHbIMI/I CKO6KaMl/I BbIACJICHBI JUAAKTUYCCKUC CIUHUILIBI, U3YyYCHHBIC B OCHOBHOM IIKOJIC U HE BKIIIO-
y&HHble B yueOHuk 10 — 11 kiacca.



HEHUIO CTEMEHEN OKUCIEHUS aTOMOB M METOOB JIEKTPOHHOTO OanaHca. 3aBUCH-
MOCTh TPOJYKTOB OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUi OT YCIOBUM HX
MPOBEJICHUS HA MPUMEPaX B3aMMOJCUCTBUS ATUJIEHA C PAaCTBOPOM MEpMaHTraHATa
KaJlisl B HEUTPaJIbHOM M KUCIION Cpesie; MeAH C KOHIEHTPUPOBAHHOM U pa30aBiieH-
HOW a30THOW KHUCJIOTOM.

Jucnepcubie cucrembl (¢. 112 — 113). MHOro3Ha4HOCTh TEPMHUHA «CHUCTE-
Ma». Da3pl cucteMbl. [ OMOr€HHBIE M TE€TEPOTEHHBIE CUCTEMBI. /[ucniepcHble cu-
cremsl. JlucnepcuonHas cpena u aucnepcHas (asza. Kimaccuukauus nucrnepcHbix
CUCTEM I10 pa3Mepy YacTHIl JUCIIEPCHOMN (pa3bl.

HUctunnnie pactBopsl (c. 114 — 115). 3om0toe npaBuiio pactopenus. O0-
IIMe CBEACHUS O CIoco0ax KOJIMYECTBEHHOW XapaKTEPUCTHKU PACTBOPOB: MACCO-
Bas J10Jis, MOJIbHASI JI0s, MOJISIpPHAsI KOHIICHTPAIIKsI, MOJISIIbHAsI KOHIIEHTpanus (Ha
ypoBHe nepeunciienusi). [IpakTuueckre pacyéTbl MacCOBOUM JIOJIM PACTBOPEHHOIO
Bemectsa. [IpaBuio kpecra.

Kosstonausie pacreopsl (¢. 116 — 117). CpoiicTBa KOJUIOUIHBIX PaCTBO-
poB: paccesHue cBeta (koHyc Tunaamns), 35ekTpodopes, KoaryJsius, ceAMMEHTa-
. [lomyueHue KOJIIOMAHBIX PAacTBOPOB (HA MPUMEPE KOJUIOMIHOTO PacTBOpa
ruapokcuza xeneza(lll)). Micnonb3zoBanue CBOMCTB KOJUIOUIHBIX PAaCTBOPOB B Me-
JTULHAHE.

Peaknum B pacrBopax 3jekrpoaurtoB (c. 118 — 119). PaBHOBecue B
HACBHIIIEHHOM pacTBOpe KapOoHaTa Kamibius. [IpowsBeneHne pacTBOPHMOCTH.
VYcnoBus BeIMaIeHUSI U PACTBOPEHUS OCAJIKOB.

Kpamkue pekomeHdayuu no usy4yeHuio membsol

3anaum u3y4yeHHus TeMbl
1. CoBeplieHCTBOBaTh YMEHHUSI IPUMEHATH MOJIYYEHHBIE 3HAHUS JIJIS1 OIIPEICIICHHS

BO3MOKHOCTH YIIPABIICHUS] XUMUYECKUMU PEAKITUSIMU.

2. @opMUpOBaTh MPEICTABICHUS O CYUIHOCTH M MPAKTUYECKOM HCIOJIb30BAHUU
3HAHUN O BOJOPOJHOM IIOKa3arelle, TUAPOIN3E HEOPraHUYECKUX U OpraHuye-
CKHX COEIMHEHUI, OKUCIUTEIBbHO-BOCCTAHOBUTEIIBHBIX MPOLECCAX.

24. Muoroo6pa3ue xumuueckux peakuuii. [Taparpad ne comepxur Huka-
KOW HOBOW JUIsl MIKOJLHUKOB MH(OPMAIUUA U CTPOUTCS MO OOBIYHOM METOIHMKE
00o6menus 3uanuid. [1o pesynpraram u3ydenus naparpada xKenaredIbHO MTPOBECTH
MpakTHUIecKoe 3aHsaTue «MHOrooOpa3zue XUMHUECKUX PEaKIIHi.

Baxkuo! Ilepen cnenyromum ypoKOM JaTh y4YallUMCS JOMAIIHEE 3aJaHUE
MOBTOPUTH MO yueOHUKY 9 knacca § 7 «CKOpOCTh XMMUYECKUX Peakiuii» u § 8
«O0paTuMble XUMHUYECKHE peakium». [IpeacTaBuTh ux cofep:kaHre B BUJIE CXEM.

25. YnpaBieHue XuMU4eCKUMH npoueccamu. HazHauenue ypoka cocTOUT
B Pa3BUTUU 3HAHUN yYalIUXCS O CKOPOCTU U OOPATUMOCTH XUMHUYECKUX peaKIui



U CTPOUTCSI HA OCHOBE MOBTOPEHUS COOTBETCTBYIOUIMX maparpadoB u3 yueOHUKA
g 9 kiacca.

Ha ypoxke yuaiuecs 3HaKOMSITCS C MPUHLIMIIOM JAEHCTBUS KaTaau3aTOPOB.
Baxxno oOpaTuTh BHUMAaHHE IIKOJLHUKOB Ha CYHIECTBEHHOE PA3IMuMe MPUHIUIIA
¥ MEXaHU3MOB JIEHCTBUSI KaTann3aTtopos. U B yueOHMKe, U HAa yPOKE paccMaTpuBa-
€TCsl TOJMBKO MPHUHITUN ACUCTBUS. J[J11 mpuMepa MOXXHO B3STh HUTPO3HBIN CIIOCO0
nonyuerust okcuaa cepoi(VI) (c. 152 yueOnuka).

B 9 knacce ywanuecs y3Haiu TOJBKO C OJIMH CIOCOO CMEIEHUS] XUMHYE-
CKOT'O paBHOBECHS 32 CUET U3MEHEHHS] KOHLIEHTPALU KOMIIOHEHTOB PaBHOBECHOM
cucteme. Ha 3ToM ypoke yuaiuecss MO3HAKOMATCS C BIMSIHUEM TEMIIEpaTypbl U
JABJICHUS (1151 pABHOBECHBIX CHCTEM C T'a3aMHM) Ha MOJIOKEHUE XUMUYECKOTO PaB-
HOBECHSI.

Pexomenoyemsiii xumuyeckuii sxcnepumenm:

JlaGopartopHble onbIThl. BiusHue TemMnepaTypbl Ha MOJOKEHUE XUMUYECKO-
IO PaBHOBECHSI.

26. Boxopoanblii moka3zareab. Bce 4ncinoBblE NaHHBIE, NPUBEAEHHBIE B
Tekcte naparpada, npu oOydeHur Ha 0a30BOM ypOBHE AaroTcsi 0e3 BbIBOJA, Kak
ycTaHOBJIEHHbIE (DakThl. B Kilaccax TyMaHUTapHBIX NpoQuiel, ydammecs KOTO-
PBIX, KaK MPaBUJIO, UCIBITHIBAIOT 3aTPYIHEHHS NPU U3YUYEHUH MaTeMaTUKH, Cle-
ayer oOpaTuTh 0co00e BHUMAaHHE Ha TO, YTO YMEHbIIIEHHE KOHIEHTPAUd MOHOB
BOJIOPO/Ia B PACTBOPE MPUBOAUT K YBEJINYEHHUIO 3HAYEHHSI BOJOPOJIHOIO MOKa3aTe-
as. Ilocne paccMoTpeHus: U 0OCYKJEHUsI BEPXHEU CXeMbI Ha c. 97 MOXKHO 00Cy-
JUTh PEKOMEHAINIO, TPO3BYYABIIYIO B OHOW U3 Tenenepenay: «Ha kucnpix noy-
Bax HEKOTOPBIE PACTEHUS IIJIOXO PACTYT, IOATOMY HYKHO yMeHbIIaTh pH mouYBb.

Crnenyer Takxe oOpaTUTh BHUMAaHHE HA Pa3iIvMuMe MOHSITHHN «ompeaeieHue
pH» n «uzmepenune pH».

B kauecTtBe JOMOJHUTEIBHOTO AOMAIIHETO 3aJaHUs, MMOJATOTABIMBAIOLIETO
IIKOJIFHUKOB K BOCHPHUATHIO HHPOPMAIIMH CIIEAYIOIIEro naparpada, MoKHO Mpe-
JIOKUTh YYaIllUMCSI COCTaBUTh YPAaBHEHUS XMMHUYECKHX PEaKLUUid, XapaKTEpHbIE
JUISL COJIEH.

Pexomenoyemviii xumuyeckuii sxcnepumenm:

JHemonctpanuu. 3mMepeHre BOJOPOAHOTO MOKA3aTeNs pa3HbIX paCTBOPOB.

JlaGopaTopHbIe ONBITHL. Peakius cpejipl pacTBopa.

27. T'uaposin3 HeOpraHu4vecKux coJieid. l3yueHue HOBOro marepuana
MO’KHO MOCTPOUTH B BHJIE€ YPOKa-HCCIEAOBaHUs, BKIIOYAs ONBIT pyOpuku «Mou
XUMUYECKUE HCCIAeAoBaHUsS». s ompeneneHuss peakuud Cpeibl KeIaTeIbHO
B35ITh PACTBOPHI TE€X COJIEH, KOTOPBIE paCCMAaTPUBAIOTCS B TEKCTE naparpada.

Pexomenoyemviii xumuueckuii sxcnepumenm:



JemoHctpanuu. M3mepenue BOJAOPOAHOTO MOKa3aTelis PacCTBOPOB XJIOpHUJIA
HaTpus, KapOoHaTa HATPUsSI U XJIOPHIA [IMHKA.

JlaGopatopHble onbITHL. [ 'Uaponu3 coneil.

28. I'mapoJn3 opraHn4vecKux coeauHeHui. M3ydeHue HOBOro Marepuaia
MOHO HayaTh C ITIOMCKAa OTBETA Ha BOIIPOC, IOYEMY IOINATaHUE MbLIa B TJ1a3a BbI-
3bIBAET BECbMa HENpUATHBIE ouryuieHus. Onpenenenue pH MbLUIBHOTO pacTBOpa
CBSI3BIBACT THUIPOJIU3 HEOPTaHUYECKHX COJIEH C THUAPOIM30M CoJiel KapOOHOBBIX
KHCJIOT.

C rugponuzom 3UPOB U a30TCOJIECPKAIIUX COCAMHEHUN HIKOJbHUKU YKE
3HAaKOMBI U3 Kypca opraHuuyeckorl xumuu. [loTpedyercst nuib AOMOTHUTEIHLHOE
OO0BSICHEHHE CTPYKTYPHBIX (HOPMYJ caxapo3bl U afeHO3UHTPpUPOCPOPHOIM KHCIIO-
ThI, B KOTOPBIX HE YKa3aHbl aTOMBI yTIEPO/ia, 00pa3yIouue UKIbI.

Bo3moskHO, 4TO B 4acTu THpaka OOHAPYKUTCS TEXHUYECKUN e(EeKT B BUC
HEOOJBIIIOTO CMEIIEHUSI KPACHBIX CTPEIOK B CTPYKTypHOU ¢opmyrne ATO.
[[IxonbHUKAM 3TO MOKHO OOBSICHUTDH CJIOKHOCTHIO MHOTOLIBETHOM MEeYaTH.

Pexomenoyemviil xumuueckuti skcnepumenm:

Hemonctpauuu. ['uaponus caxapossl.

29. OKMCIUTEIbHO-BOCCTAHOBHUTE/IbHbIE peakuuu. [IpumepHas mnpo-
rpaMMa  0a30BOrO0  YpOBHS  OTpaHUYMBAET  M3YyUYEHHUE  OKHUCIUTEIIbHO-
BOCCTAHOBUTEBHBIX PEAKIIMI caMbIM OOIIUM U MOTOMY MOBEPXHOCTHBIM 3HAKOM-
CTBOM C 3TUM THUIIOM XMMHYECKUX peakUunil. B OCHOBHOM IIKOJI€ BBOASITCSA TOJIBKO
MOHSTUSI «OKHUCIIHUTENbY, «BOCCTAHOBUTEIbY, «OKUCICHUE», «BOCCTAHOBICHUE» U
«OKHUCIUTEIBbHO-BOCCTAHOBUTEIIbHAS peakius». B cpenHeil mkone uzyueHue cBe-
JIEHO K MPUMEpaM OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIMI B IPUPOJIE.

Ecnu Bbl cuntaeTe HEOOXOAMMBIM HAYyUYUTh CBOMX YYEHHUKOB PAaCCTaHOBKE
KO?((DUIIMEHTOB B YpaBHEHHUSAX OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUH, TO
MOXXHO § 29 TpenyoXuTh I CaMOCTOSTENbHOro u3zydeHus. OcBoOOAMBIIEECS
BpEMS IUTIOC OJIMH Yac U3 PE3ePBHOTO BPEMEHH MOCBATUTH CIIOCOOAM pacCTaHOBKHU
KO3(pPUIIMEHTOB, UCIOJIB3YSl JIsi ATOrO JOMOJHUTENbHBIE Matepuaybl «Paccra-
HOBKa KO3(ppuumentoB B ypaBHeHusix OBP» (c. 110 —111).

B yueOGHuke mpuBeneHbI JBa Crocoda paccTaHOBKH KOI(POUIIMEHTOB: IO
W3MEHEHUSIM CTEMEeHEeW OKHCIICHUSI W METOJ DJICKTpOHHOro Oananca. Kakoil u3
JIByX METOJIOB BBIOpaTh, BhI pernaete camu.

30. Koppo3usi MeTa/10B. 3ydueHne KOppo3ur METaIoB CTPOUTCS MO Tpa-
JTULAOHHOMY IUJIaHy.

Bazkno! Ilpu oGcyxnennn cmocoOOB 3alIUThl METAIJIOB OT KOPPO3UH HE
cieAyeT ynoMuHaTh 3HaMeHUTYI0 KyTyOoBy kosioHHY. K coxaneHuto, U3 0JJHOTO
IIKOJIBHOTO y4eOHHMKAa XMMHHM B JPYTOM KOYyeT JOXKHasg MH(OpMaIus, 4To «u3-
BECTHO OJIHO M3 YYJI€C CBETA — APEBHSASI KOJIOHHA U3 XUMUYECKH YUCTOIO XKEe3a



B [lenu, B Unauu, otnuTas Gojee momyTopa ThICSAY JIET Ha3al MHIYCCKUMH METal-
aypramu. J[peBHsIsl KOJIOHHA MPAKTUYECKH HE MOJBEPraeTcsi KOPPO3UH U 10 HAIIUX
JTHEH OCcTaeTcs TAKOM ke, KaK MpH €€ U3roTOBJICHUM». JTa KpacuBas JiereHaa Obuia
OIPOBEPTHYTA eIIé B NEePBOI ronoBuHE XX Beka', M HE CTOMT BBOJMTH YUAIIUXCS
B 3a0JTyXK/IeHHE.

Pexomenoyemviii xumuueckuii skcnepumenm:

Hemonctpanuu. OnbITh IO KOPPO3UU METAIIOB.

31. DeKTpo/IU3 PacIiIaBOB M PAcTBOPOB. M3yueHne KOppo3uu METaIOB
CTPOUTCS MO TPAJAULIUOHHOMY IUIaHYy.

B kxoH1e ypoka Hy»HO oOpaTUTh BHUMAaHHME Y4YallUXCs Ha BTOPOE 3a/laHHe
nociue naparpaga U IOpEeKOMEHI0BaTh UM NPU BO3HUKHOBEHHUM 3aTPyAHEHUN IO-
UCKAaTh OTBET B JIOMOJIHUTEIbHBIX HCTOUHUKAX UH(POPMALIH.

Pexomenoyemviii xumuueckuii s5kcnepumenm:

JleMoHcTpanuu. DnekTpoau3 pactBopa uoauaa meau(ll). Dnexkrponus pac-
TBOpa cyib(dara HaTPHs.

XMUA U XU3Hb

OmpadiceHue codepircarus IlIpumepHoli npozpammel 8 yue6HUKeE

‘ § yueOHuka ‘ Conepxkanue NnpuMeEpPHOil MPOrpaMMBbl
1 2
32. DMmnupuueckue Me- | MeTopl NO3HAHUS B XUMWHU. XuMuyeckuu auaius u
TOJIbI XUMHUYECKOM | curme3 KaK METO/Ibl HAy4YHOT'O TO3HAHUS
HayKHU

33. Teopetnueckue Me- | MeToasl mO3HAHUA B XUMUU. MoenMpoOBaHUE XUMHYE-
TOABl MO3HAHUSI B XU- | CKHX MPOIECCOB U SABJICHUMN
MUU

34. Hcrounuku xumu- | ICTOYHUKH XUMUYECKON MH(POPMALIHH.
YecKOM MH(pOpMALIMH

35. Xumus u 310poBbe | XUMHS U 3710poBbe. JlekapcTBa, pepMeHTbl, BUTAMUHBI,
TOPMOHBI, MUHEpaJIbHbIE BOJBI. [IpoOiieMbl, CBsI3aHHBIE
C IIPUMEHEHUEM JIEKapCTBEHHBIX IIpenapaToB. BpenHsie
IOPUBBIYKK U (AKTOPBI, pa3pylIaolie 30poBbe (Kype-
HUE, YNOTpeOJIeHne ankorois, HapkoManus). Parmo-
HaJIbHOE NTMTAHUE.

36. Xumusa B 1nOBce- | XUMUS B IMOBCEIHEBHOM >KM3HU. MOIOIIME U YUCTIIINAE
JTHEBHOM JKU3HHU cpeactBa. Penennenmol, uncekmuyuowl. llpaBuna 06e3-
OMacHOM paboThl C €IKUMU, TOPIOUYUMH U TOKCUYHBIMU
BEIIIECTBAMU, CPEJCTBAMH OBITOBOW XUMHUH.

37. Xumusi u cenbckoe | XUMHS U CEJILCKOE XO035iMCTBO. MUHEpaabHble U Opra-
X0351UCTBO Hu4eckue ynoopenus. CpelicTBa 3alllMThl PACTEHH.

! Bekkepr, M. XKeneso. dakrsl 1 neresss : [lep. ¢ HeM.. — 2-¢ w31, M. : Meramtyprus, 1998.
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38. Xumus u 3HEpreTu- | Xumus U dHepretuka. [IpupoaHeie HCTOUHHMKN YTrieBO-
Ka nopoaoB. [IpupoaHblil ¥ MOMYyTHBIM HEPTAHOM rasbl, UX
coctaB M ucnoisb3oBanue. CoctaB HepTU U €€ nepepa-
ootka. Hedrenmponykrel. OKkTaHOBOE YHCIO OCH3HWHA.
OxpaHa oKpy>Karolei cpeapl mpu HedTenepepadboTKe u
TPAHCIIOPTUPOBKE HEPTEHPOAYKTOB. AJbTEPHATUBHBIC
VICTOYHUKH DHEPTHUU.

39. Xumus B cTpou- | XuMus B cTpoutenbeTBe. [lement. beToH.
TEIIbCTBE

40. Xumus 1 3KOJOTUsl | XUMUSL M JKOJOrHsl. XUMHUYECKOE 3arps3HEHUE OKpY-
JKAIOIIEH CPENIbl U €ro MOCIIEICTBUS

JonosiHumeibHble Mamepua/sl K 2/1a8e

Mertanunyprus (c. 148 — 151). Uépnast MmeTamnyprus: CbIpbE€, BOCCTAHOBIIC-
HUE Kelie3a, 00pa3oBaHNe YyryHa, o0pa3oBaHue NIJIaKa, XUMUYECKUE PEaKIUU Tie-
penena yyryHa B ctanb. l[BetHas metaiuryprus. CeIpb€ 11l IPOM3BOJICTBA MEJIH,
MOJIYYeHHSI IITeiHa, TIepeie MTeiiHa B YepHOBYIO Me/b, padMHUPOBAHUE ME/IH.
ChIpb€ 7151 IOJIYyYeHUS] ATFOMUHUS, BBIOOP BOCCTAHOBUTEIS JIJISl TIOJIYUEHUS allio-
MUHUS, JIEKTPOIN3 OKCHIA ATFOMUHUS.

IIpousBoacTBo cepHoii KHCJIOTHI (¢. 152 — 153). CrippeBas 6a3a mpous-
BOJICTBA CepHOM KUCHOTHI B Poccniickon Penepannn. Tpu XMMUYECKUX PEaKLUU,
JIEXKAIIUX B OCHOBE IIPOMBIIIJIEHHOTO MTOJIYYEHHsI CEPHOU KHUCIOThI. HUTpO3HBIN 1
KOHTaKTHBIN crocoObl okucienus okcuaa cepbl(IV) no okcuna cepoi(VI). Ilpun-
LUIHAAIbHAS CXEMa JBUKEHHUS ra30B B KOHTAKTHOM amniapaTe U BO BHEIIHEM TeEIl-
noobomenHuke. BeiOop pacTBopuTens A noriaomienus okcuaa cepsi(VI).

CasizanHbIii a30T1 (c. 154 — 155). I[lytu cBa3piBaHHs aTMOC(HEPHOTO a30Ta.
[TpoMBINUIEHHBIN CHHTE3 aMMHAKA: YCIOBHS CMEIIEHUSI XUMUUYECKOIO PAaBHOBECHS
B CTOPOHY 00Opa3oBaHusi ammuaka. [IpuHUMNHanbHas cxema ABUKEHHUS ra3oB B
JBYXKOHTYPHOM KOJOHHE CHHTe3a. [lomyueHne a30THOM KHMCIIOTHI B IMIPOMBIILICH-
HOCTH: XMMUYECKHUE PeaKlUy U YCJIOBUS UX npoBeaeHus. [lomyyenne ammuayHon
CEJINTPBI KaK OJHOTO U3 BAXKHEHIINX a30THBIX YAOOPEHHIA.

MoaynpoBoauukm (c. 156 — 157). KpemHuii u repMaHuii: CbIphE U XUMUYE-
CKH€ PEaKLHH, JEKAIME B OCHOBE MOJYyYEHUS U OUUCTKU. MOHOKpUCTAILIBI.

BoJsiokna (c. 158 — 161). Knaccudukanust BoaokoH. PacturenbHbIe BOJIOKHA
J€H, XJIOMOK, MENK. XUMHUYECKUE BOJIOKHA: MCKYCCTBEHHBIE U CHUHTETUYECKHUE.
HckyccTBeHHBIE BOJIOKHA: BHCKO3HOE, alleTaTHOE, mTanenbHoe. CUHTETUYECKUE
BOJIOKHA: KamlpoH, JIaBCaH, akpwuj, jailkpa. MHoOroo6pasue TOProBbIX Ha3BaHUU
OJIHOTO M TOTO € BOJOKHA Ha MpUMepax JaBcaHa (= MOJUACTP, TEPUJICH, JTaKPOH,
MEJIMHEKC U Jp.), akpuja (= HUTPOH), JaWKpbl (= 3mactad). ComnocraBieHUe Mo-




TPEOUTENHCKUX CBOMCTB M 00JACTEH MPUMEHEHHS TPUPOIHBIX U XUMUIECKUX BO-
JIOKOH. BonokHa v TKaHwu.

Ilmacrtmacest (c. 162 — 163). [Tonumeps! u mactmaccesl. CocTaB, CTPOCHHUE,
XUMHUYECKHE U MOTPeOUTEIbCKUE CBOMCTBA Hanbojee pacipoCTpaHEHHBIX TEPMO-
MJIACTOB: TOJMATHIICHA, MMOJUIIPONUIICHA, TTOJUCTUPOSIA, MOJUBUHUIXIIOPUIA, TE-
¢dnona, monmkapOoHaTa, TOJUMETHUIMETaKkpuiaTa. Peakrorutactel: (enomodop-
MaJbJACTUIHBIE CMOJIBI, TEKCTONHT, (HAOJIUT, CTEKIOBOJIOKHUT, TOJUYpPETAHBHI.
CpaBHUTEIbHAS XapaKTEPUCTUKA TEPMOILJIACTOB U PEAKTOIIACTOB.

Kpamkue pekomeHndayuu no usy4yeHuio membsol

3agaum u3y4yeHHus TeMbl
1. ®opMHpoBaTh €CTECTBEHHOHAYYHOE MUPOBO33PEHUE HA OCHOBE 00OOILIECHUS U

CHUCTEMATHU3ALMH ITOJyYEHHBIX ITPEJACTABICHUN O BEHIECTBAX, UX COCTABE, CTPO-
€HUU U CBOWCTBAX, O MPUMEHSIEMBIX METOAAX HAYYHOIO MO3HAHUS.

2. PackpbITh B3aUMOCBSI3M YCBOEHHBIX 3HAHUH M NMPUOOPETEHHBIX YMEHUHN Ha OC-
HOBE M3YYECHHBIX 3aKOHOMEPHOCTEH, 3aKOHOB U TEOPHUH, UCIIOJIBb3YS UX OObsIC-
HSAIOLIANW U TPOTHOCTUYECKUM ITOTEHIUAIL.

3. CdopmupoBaTh NOHUMaHUE 3HAYEHUS] XUMUUYECKOTO 00pa3oBaHUs B Pa3BUTUU
MHUPOBO33pEHUS YEJIOBEKa, B OOECIEUYEHUU €ro 3HaHUSMU U CIoco0aMu Jes-
TEIbHOCTH, HEOOXOAUMBIMHU ISl 00Pa30BaHHOM, KYJbTYPHOH M KOMIETEHTHOM
JUYHOCTH B COBPEMEHHOM MUDE.

4. Tlo3HAaKOMUTH yYalMXCs C POJbI0 XMMHUU B Pa3IUYHbIX O0JACTAX ACSTEIbHO-
CTHU YEJIOBEKA.

Conepxxanue riaBbl «XHUMHUS U KU3HBY» YYEOHHKA OTKPBIBACT IIMPOKHUE
BO3MOXXHOCTH BHECEHHUSI U3BMEHEHUN B CTPYKTYpy Temsl 7. Tak, Hanmpumep, MeTo-
JIbl HAYYHOTO TIO3HAHMS U UCTOUHUKH XUMUYECKOW MH()OPMALIUK MOTYT U3y4aThCs
B KOHIIE TeMbl. B yueOHUKE MaTepual U3JI0KEH B TOM MOCIIEI0BATEIBHOCTH, KOTO-
pas npeaycmorpeHsa [IpumepHoii mporpaMmoit.

32. DMnupu4yecKkue MeToabl xumMuuyeckoil Hayku. 33. Teoperuueckue
MeTObI MO3HAHUsA B XUMMU. B ocHOBY conepxanus naparpadoB 32 u 33 moso-
’KeHa KiaccuuKalys METOJ0B HAyYHOIO MO3HAaHUS, 00OCHOBAaHHAs aKaJIEMUKOM
A. M. HoBHKOBBIM |

34. UcTouHUKH XUMHYeCcKoii uHpopmanuu. B ydeOHUKEe TIpUBEACHBI OT-
JIeNbHbIE TPUMEPBI JOCTOBEPHBIX UCTOYHUKOB XUMUYECKONH MH(POPMALIMH: CTICLIH-
anbHas JIUTEPATYpa, NEPUOJNYECKUE U3AHUSI, IIEKTPOHHBIE CPEICTBA MaCCOBOM
uHdOpMaIi, UHCTPYKIUU K CPEACTBAM OBITOBOM XMMHUHU U JICKAPCTBEHHBIM TMpe-
rapaTam.

" Hosukos, A.M. Merozosnorust / A. M. Hosukos, JI.A. HoBukos. — M. : Cunrer, 2007. — 668c.



[IpumepHast nporpamma npeaycMmaTpuBaeT oO0ydeHUE HIKOJIbHUKOB MOUCKY
uH(popmaiu B UHTEepHETE, UTO COCTABIISAET CoiepKaHue 00ydeHus: nH(OpMaTHKE,
HO He xuMuu. boiiee Toro, B HacTosIIee BpeMs TOUCK MO CTPYKTYPHBIM (popMysiam
BEILIECTB HEBO3MOXEH, IMOCKOJIBKY HH OJIHA ITOMCKOBAsi CUCTEMA HE MOAAECPKUBAECT
BBOJI CTPYKTYPHBIX (OpMYJI.

35. Xumus u 310poBbe. Matepuan naparpada paccuuTaH Ha JBa ypoKa.

Ha nepBoM ypoke peKoMEeHIyeTCsi paCCMOTPETh MOJIOKUTEIBHOE U OTpHUlIa-
TEJIbHOE BIIUSIHUE BEIIECTB HA 3JJ0POBbE YEJIOBEKA: BObI, IPOAYKTOB MUTAHUS, BU-
TaMHHOB ¥ TOPMOHOB (c. 128 — 129).

B kauecTBe npuMepoB BUTAaMHUHOB B yueOHHKE paccMmarpuBatotcst Qo u Ds,
KOTOpbIE B IOCJIEAHEE BPEMs OYEHb YAacTO YIOMHUHAIOTCS B TEJIEBU3HMOHHOU pe-
kiame. Ha ypoke 1ienecooOpa3Ho MO3HAKOMUTH YYaIIUXCS ¢ IBYMSI — TpeMs JIpy-
THMH BUTAMUHAMH (Ha BBIGOp yduTess) .

Bumamun A cymiecTByeT B BUJE ABYX CTPYKTYp: PETUHON-1 U peTuHOI-2.
O0e CTPYKTypbl — CHUPTHI, COACPKAIINE IIECTUUJICHHBIA UK U OOKOBBIC LIETTH
13 U30MPEHOBBIX €AUHUIL. bronornyeckass akTUBHOCTh IIUKIMYECKUX HEHACBHIICH-
HBIX OJHOATOMHBIX CIUPTOB OOYCJIOBJI€HA HAIIMYUEM B UX CTPYKTYpe OOJIBILIOTO
yucia JBOWHBIX CBSI3€H, HaxoAsuuxcsi B mpauc-kKoHpurypanuu. CyTtodyHas mo-
TpeOHOCTh B BUTaMUHE A coctapsiet 1,5 — 2,0 mr.

Hcrounnky BuTaMuHa A: 1€YEHb )KUBOTHBIX M PHIO (B MEYEHU PHIO BUTAMU-
Ha A MEHbIIIE, YEM B TMEUYEHU JKUBOTHBIX), CIMBOYHOE MACJIO, ChIP, SIMYHBIN KeJ-
TOK, pblOUi xup. B pacTeHusx BuTaMuHa A HET, HO €CTh [3-KapOTHUHBI — YJIBOCH-
HbIE MOJIEKYJIbI BUTAaMUHA A, U3 KOTOPBIX B )KMBOTHBIX TKAHSIX 00pa3yeTcs Mo JBe
MoJieKyJbl ButTamuHa A. Hambonee Goratbl J-KapOTMHOM MOPKOBb, KPACHBIN Iie-
pel, 3elEHBIN YK, caliat, 1aBelb,, IIMUHAT, MeTPYIIKa, MIOALI ITUIOBHUKA, 00-
JICTIUX U, AOPUKOCHI.

Henocrarok BuTtaMuHa A TPUBOAUT K HAPYLIEHUIO 3PEHHUS], MOPAKECHHIO
JIBIXaTeIbHBIX MyTEH, MPEAPACIIONOKEHHOCTH K QYPYHKYIERY.

Bumamun B;, nnn tTnamud. rpaet BaXXHEUIIYIO poJib B IIpoLeccax MpeBpa-
IICHUS U YCBOGHHUS YTJIEBOJOB, 00ECIEUnBasi HOPMAIbHBINA XOJI YHEPTETHUECKUX
nporieccoB B HamieM opranuszme. CyTodHasi MOTPEOHOCTh B BUTaMHUHE B s
B3pocibiXx — 1,7 — 1,9 mr, nist nereid — 1,2 — 1,7 mr.

Wcrounnku BuTamMuHbl Bi: rpedneBas u oBcsiHas Kpyna, Myka rpy0oro mo-
MOJIa, TIeYEHb, 3€JIEHBIN TOPOIIEK, [IBETHAS KAaITyCcTa, KapTO(eb.

Henocrarok Burtamrua B; mpuBOAMT K HApyLIEHUIO E€STEIbHOCTH HEPBHOM
CUCTEMBI (TOJIOBHAs OOJIb, Pa3apakKUTEIbHOCTh, OCJIa0JIEHHE NMaMsATH), CEPACUHO-

' indopmarust o BuTamMuHax maéres mo m3anmio: Makapos, K. A. Xumust u 310poBbe : Kuura st BHe-
KJjaccHoro urenust yuammxcsi 8 — 10 xmacco / K. A. MakapoB. — M. : Ilpocsemenue, 1985. — 114 ¢. — (Mup
3HAHUH).



COCYIAUCTONW CHUCTEMBI (OABIIIKA, OTEKU, OOJM B CEpALE), OPraHOB MUIIEBAPEHUS
(moteps amrmeTuTa, TOIIHOTA, 00U B >kuBoTe). HemoctatouHocth BUTamMuHa B
MOXET ObITh PE3yJbTAaTOM H30BITOUHOIO MOTPEOJICHUS 3€PHOBBIX, PBHIObI (Kaprl,
CeJIbJIb).

Bumamun B, wnu pubodnaBud. [I[puHuMaeTr akTUBHOE ydacTHe B MPOIEC-
cax YTrJeBOJHOr0, OEIKOBOTO U KUPOBOrO0 OOMEHa, o0ecreynBaeT HOPMAaJIbHOE
3peHne W cuHTe3 reMornoomHa. CyTodHas MOTpeOHOCT, B BUTamMuHe B, mis
B3pOCHbIX — 2,2 — 2,5 mr, mis aered — 1,6 — 2,2 mr.

Uctounuku BuTamuHa B,: MOJIOYHBIE U MSICHBIE TMPOIYKTHI, SIMUHBIN O€IOK,
ropox, 000JIOYKH 3€PHOBBIX KYJIBTYP.

Henocrarok Buramuna B, BbI3bIBaeT CHIKEHHE Beca, ClIabOCTh, pe3b B IJia-
3ax, OOJIE3HEHHOCTH B yTJIaX pTa, CYyXOCTh BO PTY.

Bumamun C, win ackopOuHOBasi kKuciaoTa. OTHOCHUTCSI K KJIACCy CaXapHbIX
KHUCIIOT. XO0Ts B MoJieKyse BuTaMuHa C HET KapOOKCHIIBHOW TPYIIIbBI, BBICOKAS TO-
JBUKHOCTh aTOMOB BOJIOPOJIa THJIPOKCUIIBHBIX TPYII Y TPETHETO U YETBEPTOIO
aTOMOB YIJIEpOJa MPUIAET MOJIEKYJIe KUCIOTHbIE cBoMcTBAa. Butamun C cnoco0-
CTBYET YBEIMYECHHUIO CONMPOTHUBISIEMOCTH OpraHu3Ma K MPOCTYIHBIM 3a00JI€BaHU-
M, TIOJJIEPKAHUIO YCTOMYMBOCTH K Pa3IMuHbIM BUJaM cTpecca. CyTouyHas To-
TpeOHOCTh B BuTaMuHe C niisg Mmy>xunH — 70 — 95 mr, mist sxkeriuH — 60 — 80 wmr,
JU1st ToAPOCTKOB — 60 — 70 M.

Henocrarok Butamuaa C BBI3BIBACT KPOBOTOUMBOCTb AECHBI (IMHIHBHT),
CHUKEHHE pab0TOCTIOCOOHOCTH, Pa3IpaKUTEIbHOCTb.

HUctounnku ButamuHa C: MIMIOBHUK, 3€JEHBIA U KPaCHbIA Mepel, y€pHast
CMOPO/JIMHA, OeJTOKOYaHHas KamycTa.

Bumamun E, wiin Toxkodeposbl. Hanbosnbiieir 6M0JI0ru4ecKoi akTHBHOCTBIO
obnagaeT o-Toko(pepos, KOTOPbId MHTHOUPYET OKUCICHUE HEHACBIIIEHHBIX KHUP-
HBIX KHUCJIOT, YTO MPEJAOTBpAIIacT MOBPEKICHUE KIETOUHBIX MeMOpaH. CyTouHas
noTpebHOCTh B BUTaMuHe E coctaBiser 20 — 30 Mr cMecu PUPOJTHBIX TOKO(EpO-
JIOB.

Uctounuku Butamuna E: pactutenbHble Macia, Me4YeHb, siila, 3J1aKOBbIE U
0000BEBIE, ATO/bI IIMITOBHUKA.

Henocrarok Butamuna E nmpuBoauT K 0cliabjaeHUIO HACIEACTBEHHBIX (PyHK-
nui opranusma. Ilpu aBurammuose E Bcerma HabGmromaeTcs aBUTaMHUHO3 A, T.K.
BuTtaMuH E cTabunnsupyer BUTaMuH A.

! IIupoko pacmpocTpaHéHHas OMHMOKA, TTOIIEPKUBAEMAs CPEACTBAME MACCOBOI HH(pOPMAIIHH, — yIo-
TpeOJICHUE CIIOBA «JIECHA» BO MHOKECTBCHHOM YHCJIC: OPraH, PACIIOJOKCHHBIN B MOJIOCTH PTA, KOTOPBIH HA3BIBAIOT
«JIeCHay», y 4elloBeKa TOJIbKO OJIMH.



Bumamun PP, nnin HUKOTHHOBAs kucnora. [IpuHumaer yyactne B OKUCIH-
TEJbHO-BOCCTAHOBUTENIBHBIX PEAKIMAX B HaileMm opraHuzme. CyTouHas moTpeo-
HOCTh B BUTaMuHe PP — 18 — 21 wmr.

Ncrounuku Butamuna PP: ooy, GpyKThl, MOJIOKO, pbi0a, IeYeHb, TOUKH.

Henocrarok Butamuna PP mnpuBoguT Kk 3a00JeBaHMSM  KEITYJOUYHO-
KHIIIEYHOTO0 TPAKTa, HEPBHOW CHUCTEMBbI, TOPAKECHUSAM KOM JIMIA U OTKPBITHIX 4a-
CTEH Tela.

Ha BTOpOM ypoke paccMarpuBaroTcsi HaMOoJIee PaCHPOCTPAaHEHHBIE U YACTO
UCIIOJIb3YEeMbIE JICKAPCTBEHHBIC Mpenaparbl: aCOIUPUH, aHAJIbIMH, HO-IIIA, BaJH-
JIOJT M1 HUTpOTJIUIepUH. 3 HApKOTUKOB pacCMOTPEHBI TOJIBKO JIBA, KOTOPBIE MOTY-
YA CaMO€ IIUPOKOE PacHpOCTpaHEHUE M KOTOpPbIE OOJBIIMHCTBO JIIOACH HE OT-
HOCSIT K HADKOTUKAM: 3TAHOJI U HUKOTHH.

Baxno! Bce popmynbl, mpuBenéuusie B § 35, 1aHbl 1715 WIUTIOCTPAIIUN TEK-
CTa, HO HE JJIs1 3alIOMUHAHMSL.

Pexomenoyemviil xumuueckuti skcnepumenm:

Hemounctpanuu. OOHapyKeHHWE HUTPAT-UOHOB B MPOYKTAX MUTAHUS.

36. XuMusi B NOBCEeAHEBHOM KU3HU. Ha uzyyeHnue 3Toil yactu TeMbI «XH-
MUSI U )KM3Hb» PEKOMEHIYETCsI OTBECTH TPH (KaK MPUMEPHOM TEMAaTHUUECKOM Iljia-
HUPOBAHUM) UJIM YEThIPE ypoKa (YeTBEPTHIN YPOK 3a CUET PE3EPBHOIO BPEMEHU).

CoJeprxkaHue MepBOro ypoka COOTBETCTBYET CoAepKaHUIO § 36.

Bropoii ypok (w1 BTOpO# U TpETUH YPOKH) CTPOUTCSI HA OCHOBE JOMOJIHU-
TeNbHBIX MaTepuaaoB «BomokHa» (c. 158 — 161) u «Ilmactmaccs» (c. 162 — 165).

Ha tpeTbeM ypoke NpoBOAMTCS MPAKTHUYECKOE 3aHATUE IO PACIIO3HABAHUIO
BOJIOKOH U IJIacTMacc.

Pexomenoyemviii xumuyeckuui sxcnepumenm:

Jlabopatopubie omnbiThl. CpaBHeHue noBeneHusi mbiia 1 CMC B k€cTkoit
Bojie. Pabora ¢ komnekiusimu «IlomuMepsl U TtacTMacch» U «BomokHay.

[IpakTrueckoe 3anaTue. PaciozHaBanue mactMacc U BOJIOKOH.

37. Xumus U ceJbCKOe X03AHCTBO. B yueOHuKe Haps1y ¢ TpaaulMOHHBIMU
TpeMsl TPYIIAMH MPOCTHIX MUHEpAIbHBIX YI00peHui (KanuitHbie, pocPopHbie U
a30THBIE) PACCMOTPEHBI BONPOCHI MEJIMOPAIMU MTOYB M XUMHUYECKHE CPEJICTBA 3a-
mUThl pacteHuid. [IpuBoauTCs TabMMIIa COBMECTUMOCTH yAOOPEHUM, BApUAHTHI UX
TOPTOBBIX Ha3BaHUM, yciIoBuUs 3((HEKTUBHOTO MCIONb30BaHusA. JlaHO comocTaBiie-
HUE CTPYKTYp XMMHUYECKHX CPEJICTB 3aIMUThI pacTeHUl (Xsopodoc u kapbodoc) u
OO0EBBIX OTPABJISIONINX BEIIECTB (3apUH).

B tekct maparpacda BKiIrOUeHa HHCTPYKIHS 1O OTPEICICHUIO0 KUCIOTHOCTH
nouBkl. [IpoBegeHne 3TOro ’KcnepuMeHTa TpedyeT OOJNBIINX BPEMEHHBIX 3aTpar,
MO3TOMY B IMIPUMEPHOM TEMATUUECKOM IJIAHUPOBAHUU JJISI HETO BBIJICJICH OT/ICIIb-
HBIN ypOK. YUUTBIBas, YTO JAHHBI MaTepuall U3y4aeTcsi BECHOM, KOT/1a HaUMHaAeT-



Csl «IQYHO-OTOPOJAHBIN CE30H, MOKHO MPETI0KUThH YUaIIUMCS IPUBE3TU 00pa3LIbl
MIOYB CO CBOMX YYaCTKOB, YCUJIUB TEM CaMbIM MPAKTUYECKYIO HAIIPABICHHOCTD 3a-
HSATHUSL.

Pexomenoyemviii xumuyeckuii sxcnepumenm:

JlaGopaTtopHble onbIThl. PaboTa ¢ Koyuiekiuen «Y 100peHus.

[IpakTueckoe 3ansitue. OnpeneneHne KUCIOTHOCTH TTOYBBI.

38. Xumus u 3Hepreruka. B maparpade naércs camoe obiee nmpeacrasie-
HUE O nepepabOTKe MPUPOJHOrO ra3a, He(TH M KaMEHHOro yris B pacyére Ha
yUallUXCS ~ KJIacCOB  TyMmMaHUTapHbIX npoduneii. B kjaccax — gusuko-
MaTEMaTUYECKOT0, MH)KEHEPHOTO, TEXHOJIOIMYECKOT0 U YHUBEPCAIBLHOTO Npodu-
Jed yJalmMcs MOKHO MPEIJIOKUTh B KAUE€CTBE JOMOJIHUTEIBHOTO JOMAIIHETO 3a-
nanus Haiith Ha YouTube yueOubie ¢punbmbl «HedTs 1 € nepepadboTtka» n «Ka-
MEHHBIN yTOJIb U €ro TepepadboTka).

Pexomendyemvbiu xumuueckuti sxcnepumenm:

JIabopaTopHsie onbITel. PaboTa ¢ komnekuusamu « Torumsoy, «Hedth u npo-
IYKThI €€ epepaboTku», « KaMeHHbIN yroJib U NPOAYKTHI €r0 epepadoTKm».

39. XuMus B CTPOUTEJILCTBE. TPAaUIIMOHHO 3TOT MOJPA3/]esl HAa3bIBACTCS
«CunukaTHas TPOMBIIIJIEHHOCThY. B yueOHUK BKIIFOUEHBI CBEJICHHUS] 00 OCHOBHBIX
IPOIYKTaX CUJIMKATHOM MTPOMBIILIEHHOCTH: CTEKJIE, KEpAMHUKE, LIEMEHTE.

Pexomenoyemvlii xumuueckuii 3xcnepumenm:

Hemonctpanuu. CBolicTBa cTekia. M3aenust u3 KepaMukH.

JlaGopatopubie onbIThl. PaboTa ¢ komiekuuet « CTeKIoy.

40. Xumus u 3K0Jiorus. B yueOHUKE 3KOJIOrMYeCcKUe MpoOsIeMbl paccMmar-
pHUBAIOTCS B KOHTEKCTE OOIIUX MPUHIIMIIOB OPTaHU3alMU XUMUUYECKOTO MPOU3BO/I-
CTBa, paclpeAeléHHbIX Mo natu rpynnam: «Yemnosek», «Oxpyxkaromas cpenay,
«CpIpbe», « IHEpPTrUs» U «XUMUYECKask PEaKIUI».

Takoli moaxoa Ja€T BO3MOXKHOCTh MPOAEMOHCTPUPOBAThH IIKOJIbHUKAM I0-
JIOKUTENBHYIO POJIb XUMUUECKON HAyKU (B YACTHOCTU, XUMUYECKON TEXHOJOTHH)
B OXpaHEe OKPY’KaIOIIEH Cpe/bl U YEJIOBEKa KaK €€ YaCTH OT BO3MOKHOI'O BPEHOTO
BO3JICHCTBHSI XUMHUYECKOTO MPOU3BOCTBA.

Bormpocsl u 3ananus, npuBenéHHbIe nocie naparpada, TpedyroT npeaBapu-
TEJLHOT'0 KOMMEHTApUSI.

3ananue «CaMOCTOSTENbHO CHOPMYIUPYIUTE OCHOBHBIC OOIME TMPUHIIUIIBI
OpraHu3aluy XUMUYECKOr0 TPOou3BoJIcTBa. [IpuBenTe CBOM MpUMEPHD) BBIMOJIHS-
€TCSl Ha OCHOBE CXEMbI, PACIIOJI0KEHHON B HUKHEHW yactu ctpanun 146 — 147. B
MPUBOJMMBIX MpUMEpaxX yyalluecs JOJKHBI MMOKa3aTh CBA3b OOIIMX MPUHIIUIIOB
XUMUYECKUX MPOU3BOJICTB C PEIIEHUEM 3KOJOTUYECKHUX MTPOOJIEM.

Pexomenoyemviii xumuyeckuii sxcnepumenm:

Hemonctpanuu. Paz0oopHbie MOeNIN 3aBOJICKUX aIapaToOB U YCTaHOBOK.



YYEBHO-METOANYECKOE U MATEPUAJIbHO-TEXHUYECKOE
OBECIMNEYEHUE

HeoGxoaumbin MUHUMYM 0GopyaOBaHUA

Peakmuebsl u Mmamepua.Jibl
A30THasi KUCJIOTa
AmMmuak (pactBop)
AHWIUH
Anerat HaTpUs
bensun
benson
bpomun xanus
byranon-1
Bbyranon-2
I'excanmanodeppar(Il) xamms
I'excaunanogeppar(Ill) kanus
I'unpokxapboHaT HaTpUs
['mppokcna kanbuus
I'mppokcna maruus
I'mapokcun HaTpus
I'mapokcokapoonat meau(1l)
' muona
I'moxo3a
Kup KUBOTHBIN
Nop (kpuctaminueckuii)
KapOun kanbius
KapOonar kanbius (MpaMoOpHas KpPOIIIKa)
KapGonar Harpus
Kpaxman
Marnaui
Macino pacTuTenbHoOe
Menp (IpoBOJIOKA)
Merananb
Meranon
2-METWINPONnaHoi-2
MypaBbuHas KUCIOTA
Harpwnii
Hurpar xeneza(11l)
Hurpar ceunna(Il)



Hutpat cepebpa
Oxkcup xene3za(I1l)
Oxkcupa meau(Il) (mopoiiok)
[Tapadun
[Iepmanranar kanus
[Iponanosn-1
[Iponanosn-2
[Iponanon
[IponanTpuon
Ponanung kanus
Caxapo3sa

Cepa

ConsiHas KucioTa
Creapar HaTpusi (MbLIO)
Cynbdart xeneza(ll)
Cynbsdat meau(Il)
Cynbdat HaTpus
Terpaxnopmeran
VYKcycHast Kuciora
®deHou

docdop (kpacHbIi)
XJI0pUJI amfOMUAHUS
Xnopup 6apus
Xnopu xeneza(Ill)
XJ1opua Kanus
Xmopua meau(11)
Xyopua HaTpus
Xnopua xpoma(Ill)
XJI0puI IUHKA
Llennronoza

[unk

OTaHalb

DTaHANOI

DrtaHon

Koaaekyuu
AJIIOMUHUHT
Bomokna (ieMoHcTpanroHHas)
Bosokna (pa3gaTounasi)
KameHnnsIii yroabs 1 IpOyKThI €T0 mepepaboTKu (IEMOHCTPAIIMOHHAS )



KameHHbI#1 yroib 1 MpoayKThI €ro nepepaboTku (pazaaToyHasi)
Kayuyk v mpoiyKThI ero nepepadoTKu

KBapi B npupose

Meraisl

MuHepainbl ¥ TOpHBIE TTOPOIbI

Hedtp 1 mponykTs! e€ mepepaboTKu (IEMOHCTPAIIMOHHAS )
Hedtp 1 mponykTsl e€ nepepaboTku (paznaTodHasi)
[ImacTmaccer

Crexno u u3enus u3 CTeKiia

CoIpbe 1151 TOTUIMBHOM MTPOMBIIIJIEHHOCTH

CoIpbe 11 XUMUYECKOM MPOMBIIIJIEHHOCTH

Tonnuso

Topd u mpoyKThI €ro nepepadoTKu

YyryH u cTanp

[IIxana TBEpHOCTH

Modenau
JleMOHCTpalMOHHBIN HA0OP ISl COCTABIICHUS 0OBEMHBIX MOJIETIEH MOJIEKYJT
Kpucrannuueckas pemeTka anmasa
Kpucrannuueckas pemérka rpadura
Kpucramnmnueckas pemérka xxenesa
Kpucrannuueckas pemérka noga
Kpucrannmnueckas pemérka KaMeHHOM coJin
Kpucrannmueckas peméerka japaa
Kpucrannuueckas peméTka Marous
Kpucrannuueckas pemérka meau
Kpucrammmueckas pemérka yriaekucioro ra3a
Habop aTomoB a1 cocTaBieHus: Mojieseit Moyiekyn (J1ao.)

Tab6auysbl demoHcmMpayuoHHblIE
AJIKaHBI U AJTKWIIBI
['eHeTnueckas CBsI3b HEOPraHUYECKUX COCTMHEHHI
I'eneTnyeckas CBsI3b OPraHUYECKUX BEIIECTB
Kommekt Tabmun «BbeicokoMomeKysapHbie BeecTBa. [lonmumepsny
Komruiekt Tabmun « Hemerauisny
Kommext Tabmun «IIpupoansie nctouyHuku yriaeBogopoaoB. [lepepadoTka.
Cunres»
Kommiext Tabmui «PacTBOpbl. DIEKTPOIUTHYECKAS TUCCOIUAIIUS
Kommexkt tabmun «Peakiiuyu opraHM4ecKux BEIIeCTBY
Kommext tabmun «CTpoeHune BemecTBa. XUMHUIECKast CBS3hY



KommexT Tabmui «CTpoeHnue Opranndeckux BEIECTBY
Kommiekt Tabiui « XuMUuecKue peakiimm

Kommiext Tabaui cripaBOYHO-MHCTPYKTHUBHBIX 110 XUMUU
Kommnekt tabnui. «MeTtamibn

Kommekt tabnui. « XuMuueckoe mpou3BOACTBO. MeTauty prus»
OO6mwme cBeieHust O TPyIax yriieBoI0pOIOB

Okpacka HHIUKATOPOB B PA3IUYHBIX Cpeaax

[Iepnonuueckas cucrema srmemenToB .M. Menneneesa
[TopTpeTsl BBILIAIOMNXCS XUMUKOB

[IpaBusia TeXHUKU OE30MACHOCTH B KAOUHETE XUMUU
PacTBOpMMOCTH KHCIOT, OCHOBAaHUM U COJIEW B BOJIE
PactBOpUMOCTB COJIEH, KUCIIOT U OCHOBAaHUM B BOJIE

Cepust 1eMOHCTPAIIMOHHBIX Ta0HIl « ek 1 HyKJIEMHOBBIE KUCTIOTHD)
Cepust neMOHCTpalMOHHBIX Tabmmi « Homenkmatypay»

Cepust neMoHCTpaIMOHHBIX Ta0aull «CTpOeHHE BEIIECTBA»
Cepust 1eMOHCTPAIMOHHBIX TAOIUIl « XUMUYECKUE PEAKIIUN»
CpaBHeHUE MTOHITUIA U30MEP U TOMOJIOT

XUMHUYECKHE CBOMCTBA METAJIJIOB

DJIEKTPOXUMHUYECKUI Pl HANIPSYKEHUI METAJIOB

Ta6auywvl pazdamoyHbvie
Buibl 1 popMBbI 37IEKTPOHHBIX OpOUTaIei
Byl xumnuueckux cBsizen
Krnaccudukaiys 1 HOMEHKIIaTypa OPraHUYECKUX COSAMHEHUN
OKHCIINTENPHO-BOCCTAHOBUTENIBHBIE PEAKLIUU
Opranuueckue peakiuu
[lepnognuecknii 3akoH u [lepuonnueckas cucrema
Crpoenue aroma
CtpoeHne OpraHM4eCcKUX BEIIECTB

Komnakm-ducku

A3zoT u pocdop

["anorenst. Cepa

Mertauibl rI1aBHBIX MOATPYIII

Mertanabl TOOOYHBIX MOATPYIII

OO1ue cBOMCTBA METAJIOB

Opranunueckas Xumus. A30TocoiepKalliue opraHnueckue BemiecTra. benku.
CuHTeTHYECKHUE BEIleCTBa

Opranudeckas xuMusi. AJbJIETUAbI U KapOOHOBBIE KHUCIOTHI. CIOXKHBIE
a¢upsl. Kupsl



Oprannueckas xumus. [IpenensHble, HeNpeaeIbHbIE, APOMATUYECKUE yTIIE-
BOJOPOIBI

Opranunveckass xumusd. [IpupoaHeie NCTOYHUKH yriaeBoa0poaoB. CrupThel U
(heHOJIBI

Oprannueckast XuMHusl. YTJIIE€BOJIBI

VYrnepon u kpemuuii 1 u.

VYrnepon u kxpemMHuit 2 u.

VYpoku Heoprannueckoit xumuun ot Kupuina u Medonus

VYpoku oprannueckoit xumuun ot Kupuina u Medonus

Xumuueckue peakuuu : MHtepakTuBHBIN 1uakat : [locoOue ans mHTEpax-
TUBHOU JOCKHU

XuMus 9. DAEKTPOIUTHYECKAs JUCCOLMALUS

XUMUS U JNEKTPUUECKUN TOK

Tpancnaparnmuwi
A30T 1 ero coeauHeHus. [[pOMBINUIEHHBIN CUHTE3 aMMHUaKa
Buapl xumnueckux cBsizen
['ubpuanzanus opburaneit
[Ipouecchl OKMCIEHUSI-BOCCTAHOBIIECHUS
Cepa u €€ coenunenus. [Ipon3BoACTBO CEPHON KUCIOTHI
DJIEKTPOHHBIE 000JIOYKH aTOMOB
DJIeMEHTBI U UX CBOMCTBA

NunTtepaTypa

JInHus yuyeOHO-MeTOAMYECKUX KOMIUIEKCOB «Cdepbl» Mo XUMHUM AJid oO1Ie-
o0pa30BaTeIbHBIX OpraHU3aIIMIA:

— y4yeOHuk «Xumus. 10 — 11 knaccoiy;

— TETPAAL-TPEHAKED;

— TeTPaJb-IPAKTUKYM;

— TeTpaab-3K3aMEHATOD;

— pabouue mporpammel;

— METOJUYECKOE MOCOOUE NIl yUUTEs.

Kypun, A. A. PaGouas mporpamma 1o ydeOHOMY IpeaMeTy: pa3paboTka,
AKCIIEPTHU3A, YTBEPKICHUE : TTOCOOUE Uil YyUuTeNe U pyKoBoauTene oOpa3zoBa-
TEJIBHBIX YyupexzeHuil obmiero obpazoBanus / A. A. Kypun ; ®I'HY UCMO
PAO. — M. : Benrana-I'pad, 2012. — 160 c. — (CoBpemeHnHOe 00pa3oBaHue).

Kypun, A. A. Xumus : MeTanpeaMeTHbIE pe3yibTaTbl 00yueHus. 8 — 11
kiaccel / A. A. Kypun, H. A. 3arpannunas. — M. : BAKO, 2014. — 208 c. —
(Macrepckast yuyuTensi XMMHH).



MUHTepHeT-pecypchbl
Odunmaneubii cailT n3gatenberBa «IIpocsemnieHney — www.prosv.ru
Odunmaneueiii caitt cepun «Chepbny» — www.spheres.ru
OdunuanbHpIil calT AccolMalnuy YYUTeNeH U MpenojaBareie XUMUU —
www.chteach.com
VYyebHble (PUIBMBI IO XUMUU — WWW.youtube.com
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