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1. Ilacnopt padoyeii mporpaMMbl JUCHUNIMHBI

1.1. [losicHUTENBLHAA 3ANIUCKA
Pabouas nporpamMma JAMCIMILIAHBI SBJISETCS YaCThEO OCHOBHOM 00pa30BaTEIbHON MPOrPaMMBbI (DHITH-

ana «JIpITKaprHO» rocyIapcTBEHHOIO YHUBEpcHTEeTa «JlyOHa» MO CHEHaTbHOCTH CPEAHEro mpodeccuo-
HasbHOTO 0Opa3oBanus 12.02.05 — OnTuyeckue U ONTHKO-3J1eKTPOHHbIE IPHOOPHI U CHCTEMBI.

[Tporpamma oO61Ie00pa3oBaTenbHON yU4eOHON AMCIUILIMHBI «XHUMHUS» TpPEIHA3HAUYCHA IS U3YYCHHUS
XHUMUU B TpodecCHOHATBHBIX 0Opa3oBarenbHbIx opranuzanusax CIIO, peanusyrommx o0pa3oBaTeNbHYIO
MIPOrpaMMy CpeAHero o0Iiero oopa3oBaHus B IMpelielax OCBOCHUS OCHOBHON 00pa3oBaTeNbHOM Mporpam-
Mbl CITO (OOII CITIO) Ha 6a3e OCHOBHOT'O OOIIET0 0O0pa30BaHUs MPU MOJATOTOBKE KBATH(PHUIIMPOBAHHBIX
pabounx, ciy>Kalux, CIeHaTucTOB CPEHEr0 3BEHA.

[Tporpamma pazpaborana Ha ocHOBe TpeboBanuii ®I'OC cpemnero odiero oOpa3oBaHus, MPEAbSIB-
JSIEMBIX K CTPYKTYpE, COACPKAHUIO U PE3YJIbTaTaM OCBOCHHS YUeOHON NUCHUIUIMHBI «XUMUSA», B COOT-
BETCTBHU ¢ PexoMeHIanusMu 1o OpraHU3aIiH MOJyYeHHsI CPeTHETO O0IIero o0pa3oBaHUs B Mpeenax
OCBOEHUSI 00pa30BaTENbHBIX MPOrPaMM CPEAHEro MpodeccnoHanIbHOro 00pa3oBaHusl Ha 6a3e OCHOBHOTO
obmiero obpa3oBaHusl ¢ Y4eTOM TpeOoBaHUI (helepalbHBIX TrOCyIapCTBEHHBIX 00pa30BaTENbHBIX CTaH-
JapTOB M TONydyaeMoil mpodeccuu WiIM CHelHaTbHOCTU CPETHEro NnpodeccruoHalbHOTO 00pa30BaHUA
(muceMmo JlemapTameHTa TOCyAapCTBEHHOM MONMUTUKHU B chepe MoAroToBKH padounx kaapos u 110 Mu-
HoOpHayku Poccum ot 17.03.2015 Ne 06-259), ¢ yuerom IIpumepHoit 0cHOBHOM 00pazoBaTeIbHON MPO-
rpaMMBI CpeIHEro o0Imero o0pa3oBaHus, 0J00PEHHON pereHueM (eaeparbHOro yaeOHO-METOINIECKOTO
o0BbeMHEeHU 10 0011eMy 006pazoBaHuio (poTokoi oT 28 uroHs 2016 1. Ne 2/16-3).

Copneprkanue mporpaMmmbl « XUMHSD HAIIPABIEHO HA IOCTUKEHUE CIEAYIOMNX Heaeii:

* ¢hopMupoBaHUEe y 00yYaIOIIUXCS YMEHUS OLIEHUBATh 3HAYMMOCTh XMMHUYECKOTO 3HAHUS JUIS KaXJIOTO
YeJI0BEKa;

* ¢hopMupoBaHue y 00ydaroIUXCsl I[EJIOCTHOTO MPEACTABICHUS O MUPE U POJIM XUMHUH B CO3JIaHUU CO-
BPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MUPA; YMEHUS OOBACHATH OOBEKTHI U MPOLECCHl OKPYKAIO-
e 1elCTBUTENBHOCTH: TPUPOIHOM, COIUANBHOM, KYJIbTYPHOH, TEXHUYECKOU CPEIbl, — HCIONb3YS IS
3TOTO XUMHUYECKUE 3HAHHUS;

* pa3BUTHE Y OOYUaIOIIMXCSl YMEHUHN pa3nuyarh (akThl U OLEHKH, CPABHUBATh OLIEHOYHBIE BBIBOJIbI, BU-
JeTh WX CBSI3b C KPUTEPHUSIMH OIICHOK ¥ CBSI3b KPUTEPHEB C OMPEICICHHON CHCTEMON [IEHHOCTEH, (hopmy-
JMPOBATh U 0OOCHOBBIBATh COOCTBEHHYIO MO3UIHIO;

* MpUOOpPETeHHE OO0YYAIOIIUMHUCS OIbITa Pa3HOOOPa3HON AESITENBHOCTH, TMO3HAHUS M CAMOIIO3HAHMUS;
KJIIOYEBBIX HaBBIKOB, HMEIOIINX YHUBEPCAIIbHOE 3HAYEHHUE JUISl Pa3IMYHbIX BUJIOB JIEATEILHOCTH (HaBBI-
KOB pelleHus MpodieM, MPUHATHS pEelIeHNUH, OUCKa, aHallu3a U 00paboTKu UH(OpMaIi, KOMMYHHUKa-
TUBHBIX HaBBIKOB, HABBIKOB U3MEPEHUH, COTPYIHUYECTBA, 0€30MacCHOr0 OOpaIleHus ¢ BEIIeCTBaMH B T10-
BCETHEBHOM YKU3HN).

B nmporpaMMmy BKIIIOYEHO cojiepXKaHMe, HallpaBJIeHHOE Ha (POPMUPOBAHHE y CTYAECHTOB KOMIIETEH-
i, HeooxoaumbIx i kauectBeHHOro ocBoeHust OOIT CITO na 6aze ocHOBHOTO 00111eT0 00pa30BaHuUs C
MOJTyYEHHEM CPEIHEro o0Iero oopa3oBaHUs; MPOrpaMMbl OJrOTOBKU KBaJM(UIIMPOBAHHBIX pabouunx,
CITy>KallluX, IPOrpaMMBbl MMOATOTOBKH criennanuctoB cpennero 3seHa (IIKPC, TITICC3).

[Tporpamma y4eOHON NUCHMIUIMHBI «XHUMHUS» SBISIETCS OCHOBOM Al pa3pabOTKU pabodMx Mpo-
rpamMM, B KOTOPBIX IpodeccCHOoHaIbHbIE 00pa30BaTeIbHBIC OPraHU3ald, PEaTH3YIONIHe 00pa3oBaTeb-
HYIO IIporpammy cpeanero oormiero odpasoBanus B npenenax ocBoenus OOII CIIO na 6aze 0CHOBHOTO
o01mero o0pa3oBaHusl, yTOUHSIOT COJIEP)KaHUE yueOHOTO MaTepHaia, MOCIeI0BaTeIbHOCTh €ro U3y4eHus,
pacripesieieHue y4eOHBIX 4acoB, TEMAaTHKY pedepaToB, BUIbI CAMOCTOSATENbHBIX padoT, yUUTHIBas CIe-
MUGUKY TPOTpaMM MOATOTOBKH KBATH(PHIMPOBAHHBIX paOd0YMX, CIYXKAIIUX M CICIHAINCTOB CPEIHETrO
3BEHa, OCBaBaeMoil Mpodeccuy WK CHelHaTbHOCTH.

[TporpamMMa MOXKET HCITOJIB30BAThCS JPYTUMH MPO(EeCcCHOHATBHBIMUA 00pa30BaTeIbHBIMU OpTaHU3a-
LUSAMH, PEATH3YIOUIMMHA 00pa30BaTEIbHYIO IPOrpaMMy CPEAHEro 00IIero



obpazoBanus B mpezaenax ocBoeHuss OOIl CIIO na 6a3e ocHoBHOro obOmero oopaszosanus (IIIIKPC,
[IICC3).

1.2. O0mas xapakTepucTHKa y4eOHOH AUCUUIIMHBI « XMMHSD)

XUMHSL — 3TO HayKa O BELECTBAX, UX COCTaBE U CTPOEHHUH, CBOMCTBAX U MPEBPAIIECHUAX, 3HAUCHUN
XMMHUYECKUX BEIIECTB, MATEPUAJIOB U IIPOLECCOB B IPAKTUYECKON JESITEIbHOCTH YEJIOBEKA.

Copnepxanue o011e00pa30BaTebHON yuyeOHOM NUCHUIUIMHBL «XUMUS» HANpaBlIEHO Ha YCBOEHHE
00y4aroIMMUCsT OCHOBHBIX TOHSTHI, 3aKOHOB M TEOPUN XMMUU; OBIIAJICHUE YMEHHUAMHU HAOIIOAATh XU-
MHUYECKUE SIBJIECHHUS, IPOBOJUTh XUMHUUECKUIN HKCIEPUMEHT, IPOU3BOIUTh pacueThl Ha OCHOBE XUMHUE-
CKuX (hOpMYJI BELIECTB U YPABHEHUH XUMHUECKUX PEAKLIUH.

B mponecce uzyueHust XumMuu y oOy4aroIyuXcsl pa3BUBAIOTCS [103HABATEIbHbIC MHTEPECHl U MHTEII-
JIEKTYaJIbHBIE CITIOCOOHOCTH, MOTPEOHOCTH B CAMOCTOSATEIILHOM MPHUOOPETEHHS 3HAHHUHA 110 XUMHUH B COOT-
BETCTBUU C BO3ZHHMKAIOIIMMU >KU3HEHHBIMU NPOOJIeMaMH, BOCIIMTHIBAECTCS OEPEKHOE OTHOILEHUS K IpPH-
poJie, TOHMMaHKUE 30POBOTO 00pa3a >KU3HU, HEOOXOAUMOCTH MPEAYNPEKICHUS SBICHUH, HAHOCSIIUX
BpeJl 30POBbIO U OKpYyxaroliel cpene. OHM OCBaMBaIOT MIPUEMBI IPaMOTHOT0, O€3011aCHOI0 UCIIOJIb30Ba-
HUSI XUMHUYECKUX BEIIECTB M MaTEpUAJIOB, IPUMEHSIEMBIX B OBITY, CEJILCKOM XO3SHCTBE U Ha MPOU3BOJ-
CTBE.

[Tpu cTpyKTYypHpOBaHUHU COJIEPKAHUS 001Ie00pa30BaTeIbHON yUeOHOM NUCIUILTUHBI 1S TpodeccH-
OHAJIbHBIX 00Pa30BaTENbHBIX OPraHU3aALUM, peaTu3yoIX 00pa30BaTe/IbHYIO IPOrpaMMy CpeJHero 00-
mero oopasoBanus B npenenax ocsoerns OOIT CITO na 6a3ze 0CHOBHOrO 00IIero oOpa3oBaHuUsl, YIUTHI-
Bajlach OOBEKTHBHAsI PEaIbHOCTh — HEOOJIbIIOW 0O0BEM 4YacoB, OTIYIIEHHBIX Ha M3y4EHUE XMMUHU U
CTpEMJIEHHE MaKCHMaJIbHO COOTBETCTBOBATh MJESIM pa3BuBaroliero ooyuenus. [loatomy Teopernyeckue
BONPOCHI MAKCHMAJIBHO CMEUIECHBI K Hayally U3y4eHUs JUCLUIUIMHBL, C TEM YTOObI MOCIEAYIOINN (haKTH-
YECKUH MaTepuas pacCMaTpUBAIICA HA OCHOBE U3YYEHHBIX TEOPHM.

Peanuzanus 1eAyKTUBHOIO MOAXO0JA K M3YYEHUIO XUMHUHM CHOCOOCTBYET Pa3BUTHIO TAKHUX JIOTHMYeE-
CKHUX OTIepanuii MBIIUICHHS, KaK aHAJIN3 U CHHTE3, 0000IIEeHIE U KOHKPETH3AIHsI, CPABHEHUE W aHAJIOTHS,
cucTeMaTHh3alus U KiaccCupuKauus u Jp.

N3yuenne xumun B Tpo(ecCHOHATBHBIX 00pa30BaTeIbHBIX OPTaHU3AIMSIX, PEATH3YIOIINX 00pa3oBa-
TEJBbHYIO MIpOrpamMMmy cpejinero obuero oopasosanus B npenenax ocoeHust OOII CIIO nHa 6aze ocHOB-
HOT0 00111ero 00pa3oBaHus, UMEET CBOM OCOOCHHOCTH B 3aBUCHUMOCTH OT MPOoduiis nNpodeccHoHaIbHOI0
00pa3oBaHMs. DTO BBIPAXKAETCS B COJIEPKaHUHM O0yUYEHMs, KOJIMYECTBE YacOB, BBIIEIIEMBIX HA U3yYEHHE
OTJENbHBIX TEM IIPOrPaMMBI, [NTyOMHE X OCBOCHUS 00y4arOIMMHUCS, 00beME U XapaKTepe MPaKTHYECKUX
3aHATHUH, BUJaxX BHEAYIUTOPHON CAMOCTOSITEIbHON paboThI CTYIEHTOB.

[Tpu ocBoenuu mpodeccuit CIIO u cnenmansHoctert CITO ecrecTBeHHO-HAYy4YHOTO MTpoduis mpodec-
CHOHAJILHOTO 00pa3oBaHMs XUMHs u3y4yaercs Ha 6azoBoM ypoBHe PI'OC cpennero obiero odpasoa-
Hus, npu ocBoenuu npodeccuit CI1O u cnermansuocteit CIIO Texnuyeckoro npoduss npodeccuoHalb-
HOro 00pa30BaHUs XUMHUSI H3ydaeTcs Oojiee yrinyOJIeHHO Kak nNpoduiibHas yueOHas JUCHUIUINHA.

ITpu ocBoenun npodeccuit CIIO u cneunansHoctelt CIIO conumanbHO-3KOHOMUYECKOTO MPOQUIIs,
cneuuanbHocteit CI1IO rymanuTapHoro npouis paccMaTpuBaeTCss XUMHUUECKUN KOMIIOHEHT €CTECTBEH-
HO-HAy4YHOTO 00pa3oBaHMs B Mpejeiiax U3y4eHHs yueOHON AUCIUIUITMHBI « ECTEeCTBO3HAHMEY TTPEAMETHOM
obnactu «EctectBennble Haykn» PI'OC cpegHero odiiero oopa3oBaHusl.

Criermuduika U3ydeHHs XUMUU TP OBJIAJCHUH NPO(ECCHSIMH M CIIENUATBHOCTAMH TEXHUYECKOTO
npoduis oTpaxeHa B Kaxaoi Teme pasnena «ConepxkaHue ydeOHOM TUCHMIUIMHBDY B pyOpuke «IIpo-
¢buabHBIE U TPO(ECCHOHATEHO 3HAYMMBbIE AJIEMEHTHI COAEPKaHU». DTOT KOMIIOHEHT pealin3yeTcs mpu
MH/IMBUYAIIbHOM CaMOCTOsTeNIbHON paboTe oOydwaromuxcs (HamuMcaHuu pedepaTroB, HOATOTOBKE CO00-
IIEHHH, 3alUTe MPOEKTOB), B Mpoliecce YUeOHOM AeITeIbHOCTH MO/ PyKOBOJICTBOM IIpenoaaBares (Bbl-
MIOJTHEHUH XUMHYECKOT0 HKCHEPUMEHTa —I1a00paTOPHBIX OMBITOB M MPAKTUYECKUX palboT, perieHuu
MIPaKTUKO-OPUEHTHPOBAHHBIX PAaCUeTHBIX 3a7a4 U T. 1.).

B coneprkanum yueOHOM ITUCIMITIIMHBI JJI1 €CTECTBEHHO-HAYYHOTO Mpoduiisi MpodhecCHoHalIbHO 3Ha-
YUMBbI KOMIIOHEHT HE BBIJIEJICH, TaK KaK BCE €ro CoJIepKaHue SIBISIETCS MPOQPUIbHO OPUEHTHPOBAHHBIM
¥ HOCHUT IPpOo(heCCHOHATLHO 3HAYUMBIH XapakTep.



B mporecce n3ydyeHuss XUMUM TEOPETUYECKHE CBEIEHUS JOIMOJHAIOTCS IEMOHCTpalUsIMH, 1adopa-
TOPHBIMH OIBITAMHU U MPAKTUYECKUMH 3aHATUSMHU. 3HAYUTEILHOE MECTO OTBOAMTCA XUMUYECKOMY DKC-
nepuMeHTy. OH OTKPBIBAa€T BO3MOXKHOCTH (DOPMHUPOBATH y OOYUAIOMIMXCS CIIELUAIBHBIE MPEIMETHbIC
yMeHHs: paboTaTh C BEUIECTBAMM, BBIIOIHSITH MPOCTHIE XUMUYECKHUE OMBITHI, YUUTh 0€30MaCHOMY U KO-
JIOTHYECKU TPAMOTHOMY OOpAIlleHHIO C BEUIECTBAMH, MaTepUalaMu M MPOLECCaMy B OBITY U Ha MPOU3-
BOJICTBE.

Jis opraHuM3anyy BHEAYAUTOPHOM CaMOCTOSITEILHON pabOThI CTYIEHTOB, OBJIACBAIOIIUX Hpodec-
cussimu CI1O u cnenmanbpHOCTAME CITIO TEXHMYECKOTO M €CTECTBEHHO-HAYy4yHOTO Ipodmiiel mpodeccuo-
HAJIBHOTO 00pa3oBaHus, MPEACTABICH NMPUMEPHBII NepedeHb pedeparoB (JIOKIAI0B), UHANBUIYAIBHBIX
MIPOEKTOB.

B npomnecce n3ydeHuss XumMuu BaXHO (HOpMUPOBATh WHPOPMALMOHHYIO KOMIETEHTHOCTh 00y4aro-
mmxes. [loaToMy npu opraHuzanuy caMOCTOATENbHOW pabOThl HEOOXOAMMO aKIIEHTUPOBATh BHUMAaHHE
oOyJaromuxcsi Ha MoucKke WH(OpMalMK B CPEeICTBaX MaccMmenua, MHTepHeTe, y4eOHON U CHeHalbHOM
JUTEpPaType C COOTBETCTBYIOUINM O(OPMIICHUEM U MPEACTABICHUEM PE3YIbTATOB.

Wzydenne o0mieoOpa3oBaTenbHON Yy4eOHON MUCHUIUIMHBI «XHUMHUS» 3aBEpIIAeTCsS TMOJ BEJICHUEM
uToroB B popme nuddepeHnnpoBaHHOTO 3a4eTa WM HK3aMEHa B paMKaX NMPOMEKYTOUYHOM aTTecTalluu
crynertoB B nporecce ocBoeHuss OOII CITO ¢ monydenunem cpemnHero obmiero oopazosanus ([ITIKPC,
[IICC3.)

1.3. MecTo y4eOHOIi TMCHUNJIMHBI B Y4eOHOM IJIaHe
JlucuuminHa BXOJUT B 001e00pa3oBaTeIbHbIA MK M OTHOCHTCS K 0a30BBIM 00Ic00pa3oBaTelib-

HBIM JUCIUITIJIMHAM.

1.4. PesyabTaThl 0CBOCHHA Y4eOHOM 1M CIHUIIIMHBI

OcBoeHue cojepxkaHus ydyeOHOW AUCHUIUIMHBI «XUMHs», 00ecreuynBaeT AOCTHKEHUE CTYICHTaMHU
CJIEIYIOIUX PE3yJIbTaTOB:
* JIUYHOCHIHDBIX:
— YYBCTBO IOPJOCTU M YBa)KEHUS K UCTOPHH U JTOCTUKEHUSM OTE€YECTBEHHON XMMHUYECKON HAYKU; XU-
MHUYECKU IPaMOTHOE MOBE/IeHUE B IPOPECCHOHATIBHOM AEATENbHOCTU U B OBITY NPH OOpPAILIEHUU C XUMHU-
YeCKUMHU BEIIECTBaMHU, MaTepuaiaMH U MpoLeccamMu;
— TOTOBHOCTb K MPOJOJDKEHHIO 00pa30BaHUS U MOBBIIICHHUS KBaTU(UKAIUN B W30paHHON mpodeccuo-
HaJIbHOM JESATEIbHOCTU U OOBEKTUBHOE OCO3HAHUE POJIM XUMUYECKUX KOMIETEHIINH B 3TOM;
—  YMEHHUE HCIIOJIb30BaTh JOCTUKEHHS COBPEMEHHOM XMMHMUYECKOM HAyKH M XMMHUYECKHUX TEXHOJIOTMU
JUIS TIOBBIILIEHUS COOCTBEHHOTO HMHTEJUIEKTYaJIbHOTO Pa3BUTHsI B BBIOPAHHOM NpogeccHOHaNIbHON Jaes-
TEIbHOCTH;
* Me)dCnpeomMemHubix:
— HCIIOJIb30BAHME PA3JIMYHBIX BUJOB IIO3HABATEIBHON AEATEILHOCTH U OCHOBHBIX MHTEJUIEKTYaJIbHBIX
oreparuil (MocTaHOBKH 3a7auu, (hOpMYJIUpPOBaHUS TUIIOTE3, aHAJIM3A U CUHTE3a, CPABHEHUSI, 0000IIEHNS,
CHCTEMaTHU3allii, BBIBICHUS MPUYMHHO-CIE/CTBEHHBIX CBs3€H, MOMCKAa aHAJIOroB, (OPMYJIHPOBAHUS
BBIBOJIOB) JJIsl pEIICHUs MMOCTaBICHHOMN 3aJlauM, IPUMEHEHHE OCHOBHBIX METOJ0OB NO3HaHMs (Halmroxe-
HUS, HAYYHOTO 3KCIIEPUMEHTA) JUIl U3YYEeHUs Pa3InYHbIX CTOPOH XMMHUYECKHX OOBEKTOB U MPOLECCOB, C
KOTOPBHIMU BO3HUKAET HEOOXOIMMOCTh CTAJIKUBATHCS B MPpodhecCuoHaNbHOU cepe;
— HCIIOJI30BAaHHE PA3JIMYHBIX HCTOYHUKOB JJIS MOYYEHHUS] XUMHUUECKOW nH(pOpMaIMY, YMEHHE OLIEHUTh
€e JIOCTOBEPHOCTh JJIsl JOCTUKEHHSI XOPOILIUX Pe3ysIbTaToOB B MpodeccHoHaIbHOU cdepe;
* npeoMemmulx:
— c(hOpMHUPOBAHHOCTH MPEACTABICHUI 0 MECTE XUMUU B COBPEMEHHOI Hay4yHOW KapTHHE MUpa; TOHU-
MaHHE POJIM XUMHUH B (POPMUPOBAHUU KPYro3opa 1 (GyHKIMOHAIBHON I'PaMOTHOCTH YeJIOBEKa ISl perie-
HUS MPAKTHUYECKUX 3a7ay;
—  BJAJICHHE OCHOBOIIOJIATAIOIIUMU XUMUYECKUMH NOHSTHUAMHU, TEOPUSIMHU, 3aKOHAMHU M 3aKOHOMEPHO-
CTSIMU; YBEPEHHOE MOJb30BAHNE XUMHYECKOW TEPMUHOJIOTUEN M CUMBOJIMKOM;
—  BJaJIeHHE OCHOBHBIMHM METOJAaMH HAY4YHOTO IO3HAHHUSA, MCIIOJIb3YEeMbIMH B XHMHUU: HaOIO/EHUEM,
OINMCaHUEM, U3MEPEHHUEM, FKCIEPUMEHTOM; YMEHHE 00pabaThiBaTh, OOBACHATH Pe3yJIbTaThl MPOBEIEH-



HBIX OIBITOB M JIEJIaTh BBIBOJBI; TOTOBHOCTh M CIIOCOOHOCTH MPUMEHSATh METO/IbI TO3HAHMS IIPH PEILICHUH
IIPAKTUYECKUX 3a7ad;

— c(opMUPOBAaHHOCTh YMEHHS J1aBaTh KOJMYECTBECHHBIC OLIEHKU M MPOM3BOJIUTH PACUETHI 110 XUMHUYE-
CKUM (popMyJiaM U ypaBHEHUSIM;

— BJIQZICHUE TIPAaBUJIAMHU TEXHHUKH 0€30MaCHOCTH MPH UCIIOJIb30BAHUN XUMHUECKUX BEIIECTB;

— c(OopMHUPOBAHHOCTh COOCTBEHHOM MO3UIIUH 110 OTHOIIEHUIO K

XUMHAYECKOH HH(OpMaIiK, TOTy4aeMoi U3 Pa3HbIX UCTOYHHUKOB.

2. CTPYKTYPA U COAEPKAHUE JUCIHHUITJINHbI
2.1. O0beM JUCHUIIMHBI U BUbI y4eOHBIX 3aHATHI

KosmyecTBO 4acoB Ha 0CBOeHHE MPOrPAMMBbI AU CHUITUHBI
MakcumanbHOM yueOHON Harpy3ku oOy4arorierocs — 117 4acoB, B TOM YHCIIE:
00s13aTeNIbHON ayJUTOPHOM yueOHOH Harpy3Ku oOydaromerocs - 78 4acos;
KOHCYJIbTAIMH JUIsl 00yYaronuxcs - 7 4acoB
CaMOCTOSITENTbHOU paboThI o0yyaromierocst — 32 gaca.

. Obvem ua-
Bun yueOHbIX 3aHATHI
co8
MakcuMalibHas yuefHasi Harpy3Ka (Bcero) 117
Oo0s13aTeIbHAsI ayTUTOPHAsI y4eOHAasi HATPy3Ka (Bcero) 78
B TOM YHCIIE:
JCKIMN 45
NPAKTHYCCKHUE 3AHITHS 15
71ab0paTOPHbIE 3aHATHS 18
Koncynbranuu aisi 00y4arommxcs 7
CamocrosiTesibHas padoTa odyuaroierocs (Bcero) 32
B TOM YHCJIE:
MOJITOTOBKA COOOIIEHUH
JOKJIaJI0B
pedeparoB
Mpe3eHTalMI
BBIMOJIHEHUE MMChMEHHBIX JIOMAITHUX paboT
. 3 — 2 ce-
Dopma npomexcymouHoll ammecmayuu no OUCYUNIUHE MeeTp




2.3. TemaTn4yecKuii mian

Buna yueOHoii padboThl

KosaunvecTBo yacoB

BBEJIEHUE 1
1. OBIHAA 1 HEOPTAHUYECKASA XUMUA 46
2. OPTAHUYECKAA XUMUA 31

KOHCYJIbTAIlUU 7
caMocTosiTeJibHAasi padoTa

BHEAYIMTOPHASI CAMOCTOSITeNIbHAS Pab0Ta, WHANBUIYAILHBIC TBOPUCCKHE 3aIaHUS 32
IIpomMexkyTouHasi arrecTaumsa B popme 1udpPpepeHIMPOBAHHOIO 3a4eTa

Bcero

117




3. YCJIOBUSA PEAJIM3AIIUU ITPOI'PAMMBI JTUCHUIIJIMHBI

3.1. XapakTepucTHKa OCHOBHBIX BU/IOB YU€OHOH JIEATEIBHOCTH CTYICHTOB

Conep:xkanue o00y4e- | XapaKTepUCTHKA OCHOBHbBIX BH/I0B JIeAITeJbHOCTH CTY/IEHTOB (HA YPOBHE Y4eOHBIX JeiiCTBHI)

HUS

1 2

BBEJIEHMUE. WHCTpyKTaX MO TEXHUKE O€30MacHOCTH M OXpaHe Tpyda Mpu padore B kaOuHeTe XMMUU. HaydHble METOABI NO3HAHUS

BELIECTB M XUMHUYECKUX siBIeHUH. Poib skcmepuMeHTa ¥ TeopuH B XUMHH. MOAETUPOBAaHUE XUMUYECKUX IPOIIECCOB.
3HaueHue XuMuu npu ocBoeHnu cneruabaoctei CI1O texandeckoro npoduis mpodecCHOHATBHOr0 00pa3oBaHUs.

CamocrosrenbHas paboTa 00y4aroIXCs:
N3yuenne nunctpykuui no OT. Coobuienne «3HaueHHe XUMHH B KU3HU YEJIOBEKay.

Pa3nea 1. OBIIAA U HEOPTAHUYECKASA XUMMSA

Tema 1.1.
OCHOBHBIE IIOHATUS U
3aKOHBI XUMUU

Coneprkanue y4eOHOro Marepuasia

OcHoBHble OHATHA XUMHH. BemectBo. ATom. Monekyna. Xumudeckuil aneMeHT. Amutorponus. IIpocTteie u cioxHbIe
BemiecTBa. KauecTBeHHBIN M KOJIMYECTBEHHBI COCTaB BEHIECTB. XUMUYECKHE 3HAKU U (HopMyibl. OTHOCUTEIBHBIE aTOM-
Has ¥ MoJIeKyJisipHas Macchl. KonndecTBo BemecTsa.

OcHoBHbIe 3aK0HBI XUMHUH. CTexruoMeTpusl. 3aKOH COXpAaHEHHS] MacChl BEIIECTB. 3aKOH MMOCTOSIHCTBA COCTaBa BELIECTB
MOJIEKYJISIPHOM CTPYKTYpPBI. 3aKOH ABOTajpo M CIEACTBUSI X HETO.

[IpakTnueckoe 3ansarue Nel.
Pemienue 3a1a4 Ha HAXOXK/IEHUE OTHOCUTEIBHON MOJIEKYJIIPHON MacChl, ONpeIeIeHUe MAaCCOBOM OJIM XMMHUYECKUX dJle-
MEHTOB B CJIO)KHOM BEIIIECTBE.

CamocrosiTenbHast padoTa 00y4arouxcs:

Pemienue 3a1a4 Ha HAXOXK/IEHUE OTHOCUTEIBHON MOJIEKYJIIPHON MacChl, ONpeIeIeHUEe MACCOBOM OJIM XUMHUYECKUX dJle-
MEHTOB B CJIOXKHOM BEIICCTBEC, KOJIMYCCTBA BCIIECTBA U T./. Koncnexr «IloasiTne 0 XUMUdecKkoit TEXHOJIOI'uu, ono u
HAHOTEXHOJIOTHUH.

Tema 1.2.
[lepuonnueckuii 3aK0H
n Ilepmonnueckas cu-
cremMa XAMHUYECKHUX
anementoB .M. Men-
JeneeBa U CTPOCHHUE
aToma

Conepkannie ya4eOHOro MaTepuana

Ilepnognuecknii 3akoH [I.M. MenneneeBa. Otkpsitue [I.11. MenneneessiM [lepuonnueckoro 3akona. [lepuoanueckas
Ta0JIUIla XUMUYECKHX DJIEMEHTOB — Tpadudeckoe OTOOpakeHHE IMEepHUOJANYecKoro 3akoHa. CTpyKTypa MepHOaIUYecKOn
TaOJIUIIBL: IEPUOJIBI (Masble U OONbIINE), TPYIIIHI (TJIaBHAS U TOOOYHAs).

Crpoenue atoma u nepuonuuecknii 3akoH /.M. MenneneeBa. AToMm — ciioxkHas dacTtuna. Sapo (mpoToHBI U HEUTPO-
HBI) U 3NIeKTpoHHast o0omouka. M3oTtomnel. CTpoeHHe 3JEKTPOHHBIX 000JI0YEK aTOMOB 3JI€MEHTOB MalbIX nepuooB. Oco-
OCHHOCTH CTPOEHHS JIEKTPOHHBIX 000JI0UEK aTOMOB 3JIEMEHTOB OOJIBLINX MEPUOIOB (IEPEXOIHBIX 31eMeHTOB). [loHaTue
00 opOuTassx. s-, p- u d-opoburtanu. DIeKTpOHHbIE KOH(UTYPAITMTH ATOMOB XUMHYECKUX JIIEMEHTOB.




3HaueHHUE NEPUOANYCCKOI0 3aKOHa U HepHOHquCKOﬁ CHCTEMBI XUMHWYCCKUX IJICMCHTOB ]_II/I MeHz[eneeBa IJIA pa3BU-
THUA HAYKH 1 TIOHUMAHUS XHUMHYECKOM KapTUHBI MHpPa.

[IpakTrueckoe 3ansitue No2.
Pemenwue 3anay u ynpaxueHuii. CocTaBieHHE dIEKTPOHHO-rpapuuecKkux GopMys CTPOCHHS aTOMOB.

CamocrosrenbHas paboTa 00y4aroIXcs:

Pemenue 3a1a4 1 ynpaxHeHUi Ha pacyeT KOJINYECTBA IPOTOHOB, HEHTPOHOB, 3JICKTPOHOB B aTOMAX PA3JIMYHBIX XUMHYE-
ckux 351eMeHToB. CocTaBlIEHUE CXEM CTPOCHUSA U BJICKTPOHHBIX KOH(i)I/IpraHI/II;’I aTOMOB XMMHNYCCKHUX 3JICMCHTOB.

Jloknan «/cnonp30BaHue paiioaKTUBHBIX H30TONOB B TEXHUYECKHUX LEIISX).

Tema 1.3.
CrpoeHue BeliecTBa

Coneprxkanne y4eOHOro Marepuasia

KoBanentnass xumuueckas cBsi3b. MexaHu3M 00pa3oBaHUs KOBAJIEGHTHOW CBSi3M (OOMEHHBII W JTIOHOPHO-
aKLENTOPHBIN). DIEKTpooTpuLaTebHOCTh. KoBanieHTHBIE NOJIsipHas U HenouisipHas cBsi3u. KpaTHOCTh KOBaJIEHTHOM CBS3H.
MonekyspHbIE U aTOMHbIE KPUCTAIUIMYECKUE pelieTKU. CBOICTBA BEIIECTB ¢ MOJIEKYJISIPHBIMA U aTOMHBIMU KPUCTAJUIH-
YECKUMU pelIeTKaMHu.

Nonnas xumudeckas cBsizb. Katnonsl, ux oOpazoBaHHe U3 aTOMOB B pe3yjbTaTe Mpoliecca OKUCIEHUS. AHHOHBI, UX
o0pa3oBaHMe U3 aTOMOB B pe3yJIbTaTe Mpolecca BOCCTaHOBICHHS. VIOHHAs CBSA3b, KaK CBSI3b MEXy KATHOHAMHU U aHHOHa-
MU 32 CYET AJIEKTPOCTATUUYECKOTo MpUTshKeHus. Kiaccudukaus MoOHOB: MO COCTaBy, 3HAKY 3apsiaa, HAIWYUIO TUAPATHOM
o6omnouku. MoHHbIe KpucTauInyeckue penietku. CBOMCTBA BEIIECTB ¢ MOHHBIM THIIOM KPUCTAJUTMYECKON PEIICTKH.

Mertannnueckas cBsi3b. MeTauinueckas KpUCTaUIMYECKast PEIIETKA U METAIIIMYECKAsi XUMUYECKasl CBSI3b.

ArperaTHble COCTOSTHUS BEILLIECTB U BOJOPO/IHAA CBsI3b. TBepAaoe, KHUAKOE U Ta3000pa3Hoe cocTosiHUS BeulecTs. Ilepe-
XO/Jl BEIIECTBA U3 OJHOTO arperaTHOro COCTOSIHUA B Apyroe. BonoponHas cBA3b.

UYuctele BemecTBa U cMecu. [lonsaTue o cmecu BemiecTB. ['oMorenHsie u rereporeHHsle cmecu. CoctaB cMecei: 00b-
€MHasi 1 MaccoBasi 10JIM KOMIIOHEHTOB CMECH, MacCoBasi 10JIsl IPUMECEH.

HucnepcHbie cuctemsl. [lonarue o qucnepcHoil cucreme. JlucnepcHas ¢asa u qucnepcuonHas cpena. Knaccudukanus
JUCHepCHBIX cucTeM. IToHsITHE 0 KOJIIOMIHBIX CUCTEMAX.

JlabopaTtopHnas padota Nel (2 gaca).
«[IpuroroBnenue cycrneH3nu u Myinbcun. O3HAKOMJICHHE CO CBOMCTBAMU JAUCIIEPCHBIX CUCTEM).

CamocrosTenbHast paboTa 00yJaronxcs:

Pabota ¢ yueOHoii tureparypoii u IHTepHeT - pecypcamu. M3roToBieHne KpUCTANTNIECKUX PEIIETOK HJIEMEHTOB U Be-
miectB. Jloknaas! «Kunkue kpuctamisl», «MuHepaabHble U TOPHBIE TOPObI Kak MpUpoAHble cMecn». Pedepar «/luc-
IIEPCHBIE CUCTEMBI B JKU3HH YEIIOBEKAY.

Tema 1.4.

Bona. PacTtBOpBI.
DNeKTpoIUTHIECKAs
JHACCOIAAIHS

Conepkanrie ya4eOHOro MaTepuaia

Bona. PactBopsl. PactBopenue. Bona kak pactBoputens. PactBopuMocTh BemiecTB. HachllleHHbIC, HEHACBIIICHHBIC,
MEPEChINICHHBIC paCTBOPLI. 3aBUCUMOCTH pPacTBOPUMOCTHU TI'a30B, )KPI}IKOCTGf/i N TBEPAbLIX BCHICCTB OT pa3JIMYHBIX q)aKTO-
pOB.




MaccoBas 10151 paCTBOPEHHOTO BEIIECTRA.

DNEKTPONUTHYECKAsT JTUCCOIUAIUA. DICKTPOJIUTHI U HEDJIEKTPOIUTHL. DNEKTpOJUTHYECKas Auccouuanus. CTeneHb
AIEKTPOJUTHYECKON aucconranui. CuiabHbIE U cla0ble AMEKTPOJIUuThl. OCHOBHBIC TOJIOKEHUS TEOPUH SJICKTPOJIUTHYEC-
CKOM JTMCCOITHAITAH.

KucinoTel, o0CHOBaHUS U COJIM KaK JIEKTPOJIUTHI.

[IpakTueckoe 3ansatue Ne3.
«IIpuroTtoBieHue pacTBopa 3aJaHHON KOHIEHTPALIUW.

CamocrosrenbHas paboTa 00y4aroIXCs:

Pemenue 3aga4 Ha HaXOKJIEHUE MACCOBOM JIOJIM pacTBOpeHHOro BerecTBa. Koncnekt «Boja. YHUKaIbHbIE CBOMCTBA BO-
nei». Koncrekt §4.3 «KEctkocTh Bobl M crioco0bl ee yerpaHeHus». [IpesenTanus «[IpuMeHeHrne BOAbI B TEXHUIECKUX
LETIIX.

Tema 1.5.
Knaccudukamnus Heop-
FaHUYECKUX COeanHe-
HHUH U UX CBOMCTBA

Coneprxkanue y4eOHOro Marepuasia

Kucnots! u ux cBoiictBa. KucCnoThl Kak 3JIeKTPOIUTHI, UX KiIaccU(UKAIMS MO Pa3IMYHBIM MPU3HAKAM. XHUMUYECKUE
CBOMCTBA KHCJIOT B CBETE TEOPUM IJICKTPOIUTHUUYECKOMN auccoruanuu. OcoOEHHOCTH B3aMMOJICUCTBHUS KOHIICHTPUPOBAH-
HOM cepHOM U a30THOM KUCIOT ¢ MeTayiaMu. OCHOBHBIE CIIOCOOBI MOJIYUYEHHUS KUCIIOT.

OcHoBanus 1 uX cBoicTBa. OCHOBaHUS KaK 3JICKTPOJIMTHI, HX KiIacCU(DHUKAIMS 110 PA3IMIHBIM IpU3HAKaM. XHMHYC-
CKHE CBOICTBA OCHOBaHUI B CBETE TEOPHH IEKTPOIUTHUECKON Arccoruanuu. Pa3noxenre HepacTBOPUMBIX B BOJIE OCHO-
BaHui. OCHOBHBIE CITOCOOBI TIOJYYESHHSI OCHOBAHUM.

Comu un ux cpoiictBa. Conu Kak 31eKTposuThl. Colii CpeiHHE, KUCIbIE 1 OCHOBHbIE. XMMUYECKHUE CBOMCTBA COJIEH B
CBETE TEOPUHU AEKTPOIUTHYECKON Jucconnanuu. CrocoObl MOTyUeHHs CONEH.

Oxcunsl u ux cBoiictBa. Coneobpa3syromue U HecoleoOpasyomue okcuabl. OCHOBHBIE, aM(pOTEepHbIE M KHUCIOTHBIE
OKCH/Ibl. 3aBUCUMOCTh XapaKTepa OKCHUJA OT CTENEHU OKUCIIEHUs 00pa3ylollero ero Merauia. XuMUYecKue CBOMCTBA OK-
cuoB. [lonydyeHune okcuioB.

JlabopaTtopHas padota Ne2 (3 gaca).
«3ydeHne CBOMCTB KUCIOTY.

JIaGoparopnas pabota Ne3 (3 ygaca)
«/3ydeHne CBOMCTB OCHOBAHMI U COJIEIN.

CamocrosTenbHast paboTa 00yJaronmxcs:
Pabora ¢ mononHUTENbHON aMTEpaTypolt M uHTepHET pecypcamu. CooOmienue «lcrnonb3oBaHue KHCIOT M IIEJIoYel B
IMPOMBIIIJIICHHOCTH

Tema 1.6.
XUMUYECKUE PEAKIUU

Copep:xanne yueOHOro MaTepuana

Knaccudukanus xumudeckux peakuuil. Peakuun coennuenus, pa3inoxkeHus, 3amelieHus, ooMmena. Karanuruueckue pe-
akuuu. ObpaTuMble 1 HEOOpaTUMBbIEe peakiuu. ['OMOreHHble U TeTeporeHHbIe PeaKIHU. DK30TEPMUUYECKIE U SHAOTEPMHU-
yeckue peakiuuu. TermnoBol 23 PekT XUMUUYECKHX peakiuil. TepMOXUMHUECKUE YpaBHEHHUSL.




OKHCIUTENBHO-BOCCTAaHOBUTEIbHBIE peakuu. CTeneHb okucieHus. OKUCIUTENb U BOCCTaHOBIIEHUE. BoccTaHOBUTEND
U OKHcJIeHne. MeTo 371eKTPOHHOro OanaHca AJIsi COCTABICHHs YPaBHEHUM OKUCIUTENIbHO-BOCCTAHOBUTENIBHBIX PEaKIHi.

CkopocTh xumMuueckux peakuuil. [loHsaTHE 0 CKOPOCTH XMMUYECKUX peaklnid. 3aBUCUMOCTh CKOPOCTH XMMHUYECKUX pe-
aKIUil OT pa3IMYHBIX (AKTOPOB: MPUPOABI PEATUPYIOUINX BEIIECTB, MX KOHIIEHTPAIIUH, TEMIIEPATYpPhl, TOBEPXHOCTU CO-
IIPUKOCHOBEHUS U UCIIOJIb30BaHUS KaTaJIn3aTOPOB.

OOpaTtuMocTh XUMUYeCKUX peakuuil. O6paTrMble 1 HEOOpaTUMBbIE peakui. XUMHUYECKOE PaBHOBECUE U CIIOCOOBI €ro
CMEILEHUS.

JlaboparopHasi pabota Ne4 (2 vaca).
«Peakiuu HFOHHOTO OOMEHaY.

JlaboparopHast pabota Ne5 (2 gaca)
«3aBUCUMOCTh CKOPOCTH XUMUYECKUX PEAKIIUH OT Pa3IUYHBIX (PaKTOPOBY

CamocrositenpHas paboTta o0ydaroniuxcs: padboTa ¢ yaeOHoM auTepaTypoid. KapTouku ¢ 3aJaHUsIMH 110 COCTaBJICHHIO
ypaBHEHUH peakiii HOHHOTo oOMeHa. 3aJaHus Ha ONpEe/IeIICHUEe CTETIEHH OKUCIICHUSI SJIEMEHTOB U pacCTaHOBKa ko3 du-
[IUEHTOB B OKUCJIUTEIbEHO—BOCCTAHOBUTEIILHBIX PEAKIMAX METOIOM 2JIEKTpoHHOTrO0 Oananca. CoobmeHne «XuMHUIecKne
peakiuu B mpupojie u TexHukey». Koncnekr «lIpaktuiyeckoe mpuMeHEHHE IIEKTPOITU3a».

Pedepar «Kartanms. KatannzaTtopsl B IPOMBIIIIEHHOCTHY.

Tema 1.7.
Mertaiiel 1 HEMeTA-
JIBI

Copep:xanue yueOHOro MaTepuana

Mertamibl. OCOOEHHOCTH CTPOCHHSI aTOMOB M KpHCTa/IoB. Ddu3ndeckue cBoiicTBa MetaiioB. Kiaccudukamnms meran-
JIOB M0 Pa3auYHbIM MpU3HAKAM. XMMUYECKHUE CBOMCTBA METAIUIOB. DJIEKTPOXUMHUECKUH Pl HAPsHKEHUH MeTauioB. Me-
TaJNIOTEPMUS.

Koppo3ust MeTaninoB: XuUMUYecKasi U 3JIEKTPOXUMHUYECKasi. 3aBUCUMOCTbh CKOPOCTH KOPPO3UU OT YCIOBUN OKpYKaro-
et cpenpl. Kimaccudukaius KOppo3uu METAIJIOB MO Pa3IuYHBIM Mpu3HaKaM. CriocoObl 3aIIUTHl METAJUIOB OT KOPPO3HH.

O6mume cnocoOb! monydeHus MmetamuioB. [lonarue o metanmyprun. CriiaBbl YEpHBIE U [IBETHHIE.

Hemertannbl. OcoOeHHOCTH CTpoeHHsl aTOMOB. HemeTaibsl — npocThlie BeliecTBa. 3aBUCUMOCTb CBOMCTB rajlOr€HOB OT
ux nosoxeHus B [lepuognueckoit cucteme. OKUCIUTENBHBIE U BOCCTAHOBUTEIBHBIE CBOMCTBA HEMETAIJIOB B 3aBUCUMOCTH
OT MX IOJIOKCHHSA B pAAY SJICKTPOOTPUIATCIIBHOCTH.

IIpakTnueckoe 3anarue Ned.
«PenieHne 3KkcepMMEHTANIBHBIX 3a/1a4 10 METAJUIaM M HEMETAJUIaM»

HpaKTI/I‘-ICCKOC 3aHsaTHE No5, «CCMI/IHap 1o Teme «MeTalllbl 1 HEMETAILIIBD

KontponsHast pabora Nel no pazaeny «OO01mas 1 HEOpraHUYecKass XUMHU».

CamocrosiTenbHast paboTa 00yJaronxcs:
Pabota ¢ yueOHoii 1uTepaTypoil 1 MHTEpHET pecypcamu. Pedepar: xapakTepucTika THIMYHBIX METAJIJIOB U HEMETAJIOB




10 BBIOODY.
Koncnekr «MeTtauibl B Moeii mpodeccuoHaNbHON AeaTebHOCTY. Jloknan «[ anpBaHOCTET .

Tema 2.1.

OCHOBHBIE ~ TOHATHSA
OpPraHM4YeCKOM XUMHH
U Teopusi CTPOECHUs
OpPraHUYeCKUX COEIU-
HEHUI

Coaep:xaHue y4eOHOro MaTepuaJia

IIpenmer oprannyeckoil xumuu. [IpupoaHsie, HICKYCCTBEHHBIE U CUHTETUUECKHE OpraHudecKue Beniecrsa. CpaBHEHUE Op-
TFaHUYECKUX C HEOPraHMYECKUMHU BEILIECTBAMM.

XUMHYECKOE CTPOEHHUE KaK NOPSAJOK COEMHEHHS aTOMOB B MOJIEKYJIbI 110 BaJICHTHOCTH.

Teopus crpoenus opranndeckux coequHennii A.M. BytiepoBa. OCHOBHBIE MOJI0XKEHUS TEOPUH XUMHUECKOIO CTPOEHHUSI.
N3omepus u nzomepsl. XuMmudeckue GopMysibl 1 MOAEIH MOJIEKYJ B OPraHUYECKOM XUMHUU.

Knaccudukanus opranmueckux BemecTs. Kiaccudukanus BEMeCTB M0 CTPOSHUIO YTIIEPOIHOTO CKEIeTa M HATMYHIO
(GyHKUIMOHATIBHBIX Ipymil. ['omonoru u romosnorus. Hauana nomenknarypsl [UPAC.

Knaccudukanus peakuuii B opranndyeckoid xumuu. Peakiyu npucoequHenust (r’uipupoBaHus, rajJoreHupoBaHus, THApo-
raJJOreHUpOBaHUs, ruApaTanum). Peakiuu otuienienus (1erupupoBaHus, JeruAporaloreHUpoBaHus, 1erIpaTalin).
Peaknun 3amemenns. Peakuyuu nsomepusanuu.

JIaboparopHas padota Ne6.(2 gaca)
«M3roToBIIEHUE MOJIEIIeH MOJICKYJT OPTaHUIECKIX BEIICCTBY.

CamocrodrenbHas paboTa 00y4aroIuXcs:
CocraBreHne CTpyKTypHBIX (POpMYJI OpraHMUECKUX BEIIECTB, UX U30MepoB U roMosioroB. Koncnekr «Kpyrosopor yrie-
poJia B IPUPOIIEN.

Tema 2.2. VYrieBono-
POJIBI U MIX TPUPOTHBIC
HNCTOYHUKHU

Coneprxkanne yaeOHOTo MaTepuania

AJIKaHBI: TOMOJIOTHYECKUH Psif, U30MEpHsl U HOMEHKJIATypa alKaHOB. XUMHUYECKHE CBOMCTBA ajKaHOB (MeTaHa, 3Ta-
Ha): TOpEHUe, 3aMelleHne, pa3oKeHue, Aeruapupoanue. [[puMeHeHne alkaHOB HA OCHOBE CBOMCTB.

[uknoankanel. 'oMomorndeckuil psii 1 HOMEHKIIATypa IUKIOANKaHOB, uX oOmias ¢popmyna. M3zomepus mukioanka-
HOB: MEXKJIACCOBasl, yriepogHoro ckenera. [lonydenne u (u3nvecKkue CBOMCTBA IUKIOAIKAHOB. XMMUYECKHUE CBOWCTBA
HMKJI0aNKaHoB. [Ipumenenue.

ATNKeHBl. DTUJIEH, €ro TMoJiydeHue (AeTUIPUPOBAHHEM 3TaHa, JETOIMMEpHU3aliell MOMNAITUIeHa). [ oMOoIornYecKuit
psia, U30MepHsi, HOMEHKIIaTypa alKeHOB. XMMHUYECKHUE CBOMCTBA ATHIIEHA: TOPEHUE, KAUeCTBEHHbIE peakiuu (0deciBeYn-
BaHHE OPOMHOM BOJBI M PAacTBOpa MEpPMaHTaHaTa Kajivs), TUApaTaus, noauMmepusanus. [[pumenenne >TriieHa Ha OCHOBE
CBOMCTB.

Huensl. [lonsTHe 0 qUEeHAaX Kak YrJIeBOAOPOJAX C ABYMs ABOMHBIMH CBS3sIMU. CONpPSIKEHHBIE JUEHBI. XUMHUYECKUE
cBoiicTBa OyTaaueHa-1,3 u uzonpeHa: obecrBedrBaHNe OPOMHOM BOJBI U IOTUMEPU3AIIHS B KAYIyKH.

Ankunbl. AtietuieH. XUMHUYECKHE CBOMCTBA alleTWIICHA: TOpeHne, obeclBeunBaHuE OPOMHOM BOJIBI, IPUCOCTUHEHNE
XJ0poBOJOpOAa U ruaparanus. [[pumeHeHne aneTuiieHa Ha OCHOBE CBOMCTB. MexkiiaccoBasi U30MepHUs C alKaJIUEHAMU.
[Tonyuenue aneTuieHa MUPOIN30M METaHA U KapOMIHBIM CITOCOOOM.

Apensl. benzon. Xumudeckne CBONCTBa O€H30J1a: TOPEHHE, PEAKINH 3aMelleHus (TaJIOTeHUPOBAHUE, HUTPOBAHUE).




[Ipumenenue GeH3oi1a Ha OCHOBE CBOMCTB. ["'oMonornueckuii psan apeHoB. Tonyois. HurpoBanue Tosyomna. TpoTui.

IIpupoHbIE MCTOYHUKH YIIIEeBOAOPONOB. [IpupoaHslii ra3: cocraB, IpUMEHEHUE B KadecTBe ToluMBa. [lomyTHbIN
HedTsHOM Ta3, ero nepepadorka. Hedth. CoctaB u nepepadborka Hedtu. [leperonka nedgtu. Hedrenpoaykrel. OxkTaHOBOE
41CJI0 OCH3UHOB.

JlabopaTopHas padora Ne7 (2 gaca).
«O3nakomiienue ¢ koyutekuusmu «HedTe» u «Kayayk»

[IpakTuueckoe 3austue Neb.
CeMuHap «YTaeBOIOPOABIY.

CamocrodrenbHas paboTa 00y4aroIXcs:

Hazpanus BeuectB o mexayHapoanoi Homenkiatype [IUPAC. CocraBneHue u pelieHne reHeTudeckux nenoyek. Jlo-
ka1l «[IpupoaHbIi U CUHTETUYECKUH KaydyKu», « [ IoTMBUHUIXIIOPUA U €ro IpuMeHeHne», «KoKkcoxuMuieckoe mpous-
BOJICTBO U ero npoaykuus». Koncnekt «OKTaHOBOE UnCiI0 OEH3MHOB U IETAHOBOE YHUCJIO JU3EIbHOIO TOIINBAY.

Tema 2.3. Kucnopon-
cojiepKaliue OpraHu-
YEeCKUE COEIUHEHUS

Copep:xanue yueOHOro MaTepuana

Cruprel. [lomyuenue sTanona OposkeHHEM TIIOKO3BI M TUApATaMel dTUiIeHa. | napoKCcuibHas Tpymna Kak (yHKIHO-
HanbHas. [loHsATHE O NMpenenbHBIX OAHOATOMHBIX CIUPTaX. XUMUYECKUE CBOMCTBA dTAHOJIA: B3AUMOJAEHUCTBUE C HATPUEM,
o0pa3oBaHNe MPOCTHIX M CIOXHBIX 3(UPOB, OKKCIIeHUE B anbaerui. llpuMenenue sTaHona Ha OCHOBE CBOWMCTB. MeTwiio-
BbIH CIIUPT M €ro UCHOJIb30BAHUE B KAUECTBE XMMUYECKOTO ChIpbs. TOKCHYHOCTh METaHOJa U MpaBUiIa TEXHUKHU Oe3omac-
HOCTH TIpH paboTe C HUM.

MHoroaToMHble cIUPTHL. M30MepHst 1 HOMEHKIIaTypa MpeCTaBUTeNeH IByX- U TPEXaTOMHbBIX cUpTOB. OCOOEHHOCTH
XUMHUYECKHUX CBOMCTB MHOTOATOMHBIX CIIUPTOB, UX KauyeCTBEHHOE OOHapyskeHue. OTaeabHble MPEeACTaBUTEIN: ITHIICHTIIN-
KOJIb, TJIMLIEPHH, CIIOCOOBI MX MOJTY4EHUSs, IPAKTHUECKOE IPUMEHEHHE.

®enon. Puznyeckue U XUMUYECKUE CBOMCTBA (peHona. B3anMHoe BIusiHUE aTOMOB B MOJIEKyJie ()eHOJIa: B3auMoieii-
CTBHE C TUAPOKCHUJIOM HATPUs U a30THOM KucinoToi. [Ipumenenune gpeHosa Ha OCHOBE CBOMCTB.

Anbneruasl. [lonstue 06 anpaerngax. Anbaeruanas rpynna kak QyHKIuoHaabHas. DopMaibAeru U ero cBOicTBa:
OKHCJIEHHE B COOTBETCTBYIOLIYIO KUCIIOTY, BOCCTAHOBIJIEHUE B COOTBETCTBYIOUINI ciupT. Ilomyuenue anpaeruaos okucie-
HHUEM COOTBETCTBYIOMIUX crUPTOB. [lommukonnencanus dhopmanbaeruaa ¢ GeHoiaoMm B (GeHoI0PpOopMaTbIETHIHYIO CMOTY.
[Tpumenenue popmaibaeriuia Ha OCHOBE €ro CBOMCTB.

Kap6onossie kucnotsl. [lonsrue o kapboHOBBIX KucnoTax. KapbokcunpHas rpymnmna kak GyHKIuoHanbHas. ['omonoru-
YEeCKUH Psi/i IPEeNIbHBIX OHOOCHOBHBIX KApOOHOBBIX KUCIOT. [loyueHre kapOOHOBBIX KUCIOT OKHUCIEHUEM aJbIETHI0B.
XWMHYECKHE CBOMCTBA YKCYCHOM KHCIIOTBI: OOIIME CBOMCTBA C MHUHEPATBbHBIMU KHUCIOTAMH M PEaKius dTepUUKAIINH.
[IpumeHeHne yKCYCHOW KHCIIOTBHI HA OCHOBE CBOMCTB. BbICIINE sKMpHBIE KUCIOTHI Ha IPUMEPE NAJIbBMUTUHOBOW U CTEApHU-
HOBOI. MHOr0ooOpa3ue kapOOHOBBIX KUCIOT (11aBejeBasi KUCI0Ta KaK ABYXOCHOBHAs, aKpUJIOBasl KMCIIOTA KaK HEMpeenb-
Hasi, OeH30MHas KUCJIOTA KaK apoOMaTH4ecKas).




Crnoxxnbsie 3¢upsl 1 xKupbl. [lomydenne cnoxHbix 3QupoB peaknuei drepudukanmun. Cioxabie dPUpb B IPUPOIE, UX
3HaueHue. [I[pumMeHeHne Cl1oXKHBIX 3QUPOB HA OCHOBE CBOMCTB.

Kuper kak cnoxubie 3¢upsl. Kimaccudukanus xupoB. XUMHUYECKHE CBOWCTBA JKUPOB: THUAPOIU3 M THUIPUPOBAHHE
KUJKUX KUPOB. [IppuMeHeHne xKupoB Ha OCHOBE CBOMCTB. MbLa.

VYrieBonbl. YTIIEBOIbI, UX KiIacCHU(PUKALM: MOHOCAaXapu sl (TII0K03a, PpyKTO3a), ucaxapuabl (caxaposa) U Mmojuca-
xapupl (KpaxMai U LEeJUII0J103a).

['1roK03a — BemecTBo ¢ JBOMCTBEHHON (YHKIIMEH — adbACTUIOCTUPT. XUMUYECKUE CBOMCTBA TJIFOKO3bI: OKHCIICHHUE B
TJIFOKOHOBYIO KHCJIOTY, BOCCTAHOBIICHHE B COPOUT, CIUPTOBOE OposkeHue. [I[puMeHeHne rTFoK03bl Ha OCHOBE CBOMCTB.

CtpoeHue U XUMHYECKHE CBOMCTBA caXxapo3bl. TeXHOIOrHYECKHe OCHOBBI IPOM3BOICTBA CaXapO3bl.

Kpaxman. Ctpoenne monexynbl. Ou3nyeckrue U XUMUYECKHE CBOWCTBA, HAXOXKJICHHUE B MPUPOJAEC U OMOJIOTHYECKast
pouib. [IpuMeHenue.

Henmonosa. Ctpoenue, pusnueckue U XxuMudeckue cBoiicrsa. Haxoxxaenue B npupoze u 6uoaorudeckas possb. [Ipu-
MeHeHne. CpaBHEHHUE CBOMCTB Kpaxmalia | IeJITFJI03bI.

3Ha4YeHHE YTJICBOJIOB B )KUBOW MPUPOJIE M JKU3HU YEIIOBEKA.

JlaboparopHas pabora Ne8 (2 uaca).
«/3y4eHne CBOMCTB IIIMIEPUHA U YKCYCHOM KHMCIIOTBI.

CamocrosTenbHast paboTa 00y4aronxcs:
Pabota ¢ yueOHo#t muteparypoit 1 UHTepHet - pecypcamu. [Ipesentamus «JleiicTBUe CIMPTOB HA OPTaHU3M UYEJIOBEKAY.
Koncnekr «lIpruMeHeHne alleToHa B TEXHUKE U POMBIIIIeHHOCTHY. Jloknan «CUHTeTHYEeCKHE MOIOIINE CPECTBAY.

Tema 2.4. Azotconaep-
XKallue OpraHuYecKue
coenuaenusd. Ilomume-

phI

Coneprxanne y4eOHOTo MaTepuasia

Awmunsbl. [Tonstue 00 aMuHax. AHWINH, KaKk opraHuueckoe ocHoBanue. Ilonydyenne aHwinHa U3 HUTpooOeH3ona. [Ipu-
MEHEHHE aHWJIMHA Ha OCHOBE CBOWCTB.

AMUHOKHCIOTBI. AMMHOKHUCIIOTHI Kak aM(oTepHble TU(YHKIMOHAIbHBIE OPraHUYECKUEe COEAMHEHUS. XUMUYECKHe
CBOMCTBAa aMUHOKHUCJIOT: B3aUMOJIEHCTBHE CO I1I€JI0YaMU, KUCIOTaMH U JIPYT C IpyroMm (peaxkuus noaukoxaeHcauun). [len-
TUJHAs CBSI3b U nojaunentuabl. [[pumeHeHre aMHHOKHUCIIOT HA OCHOBE CBOMCTB.

benku. [lepBuunas, BropuyHasi, TpeTUUHAs CTPYKTYpPbl OEIKOB. XMMUYECKHE CBOWCTBA OEIIKOB: TOpEHHUeE, JAeHaTypa-
1S, TUJIPOJIN3, IBETHBIE peakiy. buonornueckue GyHKIUN OEJIKOB.

OcHOBHbIE TIOHATHUSI XUMHUHM BBICOKOMOJIEKYJIIPHBIX COeIMHEHUN. MoHOMep, oJIuMep, MoJlydeHrue MOJMMEPOB peak-
LUel MOJIMMEPU3alUU U MOJMKOHJEHCAIMH, CTENEHb MOJIMMEpPU3allui, CTPYKTYPHOE 3BEHO. THIBI MOJIMMEPHBIX LIETIEH:
JIUHEIHbIE, pa3BETBIICHHBIE, CIIUTHIE.

IInactmaccel. TepMoruIacTHYHBIE M TEPMOPEAKTUBHBIE IIIacTMacchl. [IpeacraBurenu miactMacc.

Bonokna, ux knaccudukanus. [Tonyuenue BookoH. OTAenbHbIe MPEACTaBUTEIN XUMUYECKIX BOJIOKOH.

Kayuyku HaTypanbHbIi M CHHTeTHYECKHE. BynkaHuzanus kaydyka, pe3uHa.

IIpakTnueckoe 3ansTue Ne7.




«Pemenue OKCIICPUMCHTAJIBHBIX 3a/1a4 Ha I/II[eHTI/I(l)I/IKaHI/IIO OpPraHNYCCKUX COCﬂHHeHHﬁ)).

Kontponbnas padora Ne2 no pa3aeny «OpraHuueckasi XuMus»

CamocrosarenbHas paboTta oOydaronuxcs: padora ¢ yueOHOM, cipaBoyHOH JuTepaTypoit u MnTepHer - pecypcamu. Kon-
crekT «[IpOMBINUIEHHOE TPOU3BOJICTBO XMMUYECKUX BOJIOKOHY;
[ToaroroBka Kk npakTudeckuM padoram u nuddepeHnmpoBaHHOMY 3a4ETY.

JuddepeHunpoBanHbIN 3a4ET




3.2. YuyeOHO-METOJAHYECKOE U MATEPHAJIBHO-TEXHHUYECKOEe obecnevyeHUue Mpo-
rpaMMbl Y4eOHOM JUCHUILIUHBI « XUMHA».

O6opynoBanue y4eOHOT0O KaOMHETa:
1. MeGernb u crarimoHapHoe 000pyJ0BaHUE
- IOCAaI0YHBIE MECTA IO KOJUYECTBY CTYACHTOB;
- pabouee MecTO IpernoaBaTess;
- IEMOHCTPALIMOHHBIN CTOJI;
- BBITSDKHOU mIKad;
- KHWOKHBIC MKaQBbI;
- Tym0a JUIs BUJie0annaparypsl;
-JI0CKa ayJUTOpHas;
-mKad A XUMHUYECKOH MOCY/IbI;
-ceid;
2.Y4eOHO-HarsIIHbIE TOCO0US U JTabopaToOpHOE 000PYAOBaHNE:
NepUOANYECKas CUCTeMa XMMUYeCKHX ieMeHToB .M. Menneneesa, ps HallpsDKEHUH METaJUIOB, Pl
AJIEKTPOOTPULIATEILHOCTH HEMETAIIOB, Ta0IMIa PACTBOPUMOCTH COJIEH, KMCIOT U OCHOBaHUI B BOJE,
IUTAKaThI 110 O0ILEel 1 HEOPraHWYEeCKON XUMUY; TUIAKaThl 10 OPraHUYECKON XMMUHU, XUMHUUECKUE peak-
THUBBI, JJAOOPaTOPHBIE BECHI U Pa3HOBECHI, KouleKuuu: «MeTaiis», «['opHble Topoabl», «IlmacTmaccsl
U BoJIoKHa», « Kayuyk», « HedTh u mponykrsl ee nepepaborku», «KameHHBIH yroab», «Uyryn»,
«Crekioy», «Penkue metamibly, « Ctanby, «AToMuHANLY», «Topd» MoIenn aTOMOB Uil COCTaBICHUS
MOJIEKYJI OPraHMYECKUX BEIIECTB, BOJsHAS OaHs, AMCTUILIATODP, IPUOOP Ul ONBITOB C 3JIEKTPUUYECKUM
TOKOM, 030HATOP, aImapar I MOJIy4YeHUs ra30B, HArPEeBaTeNN AIEKTPHUECKUE ISl TPOOHPOK; HAbOp
apeoMeTpOB, MUKPOCKOI, NMPUOOp A JIEMOHCTPALMH 3JIEKTPOJIM3a coJied, MpuOop A OKUCIIEHUS
CHHpTa HaJl METHBIM KaTaIM3aTOPOM; AOCKA JUIS CYIIKH MOCY/bI; HA0OPHI BAKHEHITUX aMUHOKHCIIOT,
MOJIEJIM KPUCTAJUNIMYECKUX PELIETOK, MOJEIN YCTAHOBOK IIPOM3BOJCTBA CEPHOM KHUCIIOTBHI, aMMMAKa,
alleTUJICHA, METAIUTMYECKUE ITaTUBBI, HA0Op TpadapeToB 1abopaTopHON MOCY/bI, JTabopaTopHas MO-
cyna (kosi0bl, XMMHUYECKHE CTaKaHbl, TPOOUPKH, (ap(opoBble YalIKu, TUIIIH, CKISTHKU JJI PEaKTHBOB
), LIMATENN, YaCOBBIE CTEKIIA, IPEJMETHBIE CTeKIa, (happOopOBBIE CTYIKH C TECTUKOM.
Texnuyeckue cpeAcTBa 00yYCHHS:
-TeJIeBU30D,
-BHJICOMarHUTO(OH,
-KOMIIBIOTED.
IIporpammHoe obecneuenue:
- maket iporpamm MICROSOFT OFFICE;
3.3. UudopmannoHHoe odecneyenne o0yueHusl.
[lepeuenp pekoMeHAyeMBIX Y4eOHBIX U3AaHUN, IHTepHET-pecypcoB, TONOJHUTEIBHOMN JTUTE-
paTypsl.
OcHOBHbIE HCTOYHHUKH:
1. I'abpuensn O.C. Xumus g npodeccuil U cnennanbHOCTeH TEXHUYECKOTro npoduis : YueOHUK
JUTSL CTYZICHTOB YUpEXJIeHU cpeaHero npodeccuonansuoro oopazosanust / O.C. 'abpuensn, U.T.
Octpoymos; Peu. O.P.KexapcaeBa; Pen. 11.b.Kosanesa. - 5-e usa.,crep. - M. : Akanemus, 2017. -
280c.
2.Epoxun IO.M. Xumus ans npodeccuil M CHeHUANIbHOCTEH TEXHHMYECKOTO M €CTECTBEHHO-
Hay4qHOTO TIpoduiieli : YUeOHHK NIl CTYICHTOB YUPEXKICHUH CpeIHero mMpodeccHoHamIbHOro 0opa-
3oBanus / KO.M. Epoxun, N.b. KoBanesa; Pen. O.P.KexapcaeBa. - 5-e uzn.,crep. - M. : Akagemus,
2018. - 496 c.

I[OHO.]IHI/ITCJII)HBIC HCTOYHUKMH:
Xumus s npodeccuil U CnenuaibHOCTeH eCTeCTBEHHO-HAYYHOTo Mpodmiis : YUeOHUK Ui CTYJEeHTOB
yupexaeHuil cpenHero mnpodeccuonanpHoro ob6pasosanust / O.C. Tabpuensn [um gap.]; Pen.
N.b.KoBanesa; Pen. O.P.Kexapcaea. - M. : Akanemus, 2016. - 400c.



HNHuTepHer -pecypcsl
1. www.pvg. mk. ru (omumnuana «Ilokopu BopoObeBBI TOpEI»).
2. www.hemi. wallst. ru (OGpa3oBaTenbHbIN CAaNT IS MKOJLHUKOB «XUMUSD ).
3. www.alhimikov. net (O6pa3oBaTebHBINA CAalT TSI KOJBLHUKOB).
4. www.chem. msu. su (OnexkTpoHHass OMOTHMOTEKA [0 XUMUH).
5. https://sites.google.com/site/himulacom/ (O6pa3oBaTeIbHBINA CAUT: XUMYJIS)
6
7
8

http://school-collection.edu.ru (Exunas xomuiekuus u@poBbIX 00pa30BaTEIbHBIX PECYPCOB)
. https://mir-olimpiad.ru/ (Mup Onumnuazn. Beepoccuiickue onmumnuaasbl 1 KOHKYPCHI).
. http://erudit-online.ru/ (Koukypc «Busar, xumusi!»)
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