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1. Ilacnopt padoyeii mporpaMMbl JUCHUNIMHBI

1.1. [losicHUTENBLHAA 3ANIUCKA
Pabouas nporpamMma JAMCIMILIAHBI SBJISETCS YaCThIO OCHOBHOM 00pa30BaTEIIbHON IIPOrpaMMBbl (PHITH-

ana «JIpITKaprHO» rocyIapcTBEHHOIO YHUBEpcHTEeTa «JlyOHa» MO CHEHaTbHOCTH CPEAHEro mpodeccuo-
HasbHOTO 00pa3oBanus 15.02.08 TexHo10rusi MAIIMHOCTPOEHHUS.

[Tporpamma o01Ie00pa3oBaTenbHON y4eOHON MUCHUIUIMHBI «XHUMUS» MpEAHa3HAUYCHA IS U3YYCHHUS
XMUMHU B TpodecCHOHATIBHBIX 0Opa3oBarenbHbIx opranuzanusax CIIO, peanusyrommx o0pa3oBaTeNbHYIO
MIpOrpaMMy CpeAHero o0Iiero oOpa3oBaHus B Ipelieiax OCBOCHUS OCHOBHOM 00pa3oBaTeNbHOM Mporpam-
Mol CITO (OOII CITIO) Ha 6a3e OCHOBHOI'O OOIIEro 0Opa30BaHUs MPHU MOJATOTOBKE KBATH(PHUIIMPOBAHHBIX
pabouux, ciy>Kalux, CIeHaTucTOB CPEHEr0 3BEHA.

[Tporpamma pazpaborana Ha ocHOBe TpeboBanuii ®I'OC cpeanero odmero oOpa3oBaHus, MPETbSIB-
JISIEMBIX K CTPYKTYpE, COACPKAHUIO U PE3YJIbTaTaM OCBOCHHS Y4eOHOM TUCIUIUIMHBI «XUMHSI», B COOT-
BETCTBHU ¢ PexoMeHIanusMu 10 OpraHU3aIliH MOJyYeHHsI CPETHETO OOIIero o0pa3oBaHUs B Mpeienax
OCBOEHUSI 00pa30BaTEIbHBIX MPOrPAMM CPEAHET0 MPOoQecCHOHANIBHOrO 00pa3oBaHus Ha 0a3e OCHOBHOIO
obmiero obpa3zoBaHusi ¢ y4eToM TpeOOoBaHMA (henepaabHBIX TOCYAAPCTBEHHBIX 00pa30BaTEIbHBIX CTaH-
JapTOB M TONydyaeMoil mpodeccuu Wi CHEelHaTbHOCTU CPETHEro NpodeccroHalbHOTO 00pa30BaHUA
(muceMmo [lemapTameHTa TOCYAapCTBEHHOM MONMUTUKHU B cpepe MoAroToBKu padounx kaapos u 110 Mu-
HoOpHayku Poccum ot 17.03.2015 Ne 06-259), ¢ yuerom [IpumepHoit 0CHOBHOU 00pazoBaTeIbHON MPO-
rpaMMBI CpEIHEro 00Iero o0pa3oBaHus, 000PEHHON pereHueM (eaeparbHOro yaeOHO-METOINIECKOTO
o0BbeIMHEeHUs 10 001eMy 00pazoBaHuto (poTokoi oT 28 utoHs 2016 1. Ne 2/16-3).

Copneprkanue mporpaMmmbl « XUMHSD HAIIPABIECHO Ha TOCTHYKEHUE CIISTYIOIINX HeJaei:

* ¢dopMupoBaHue y 00y4aIOIIUXCS YMEHUS OLIEHUBATh 3HAYMMOCTh XMMHUYECKOTO 3HAHUS JUIS KaXJIOTO
YeJI0BEKa;

* ¢dopMupoBaHue y 00y4darOIUXCs IEJIOCTHOTO MPEACTABICHUSI O MUPE U POJIM XUMHUHU B CO3/IaHUU CO-
BPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MUPA; YMEHUS OOBACHATh OOBEKTHI U MPOLECCHl OKPYKAIO-
e 1elCTBUTENBHOCTH: TPUPOIHOM, COLUANBHOM, KYJIbTYPHOH, TEXHUYECKOU CPEIbl, — HCIONb3YS IS
3TOr0 XUMHUYECKUE 3HAHUS;

* pa3BUTHE Y OOYUaIOIIMXCSl YMEHUHN pa3nuyarh (akThl U OLEHKH, CPABHUBATh OLIEHOYHBIE BBIBOJIbI, BHU-
JeTh WX CBSI3b C KPUTEPHUSIMH OIICHOK ¥ CBSI3b KPUTEPHEB C OMPECIICHHON CHCTEMON [IEHHOCTEH, (hopmy-
JMPOBATh U OOOCHOBBIBATh COOCTBEHHYIO MO3UIIHIO;

* mpuoOpeTeHne OOYJaIOUIMMHCS OIbITa Pa3HOOOpPA3HOW AEATENbHOCTH, MO3HAHHWS W CAMOIIO3HAHWUS,
KJIIOYEBBIX HaBBIKOB, HMEIOIINX YHUBEPCATbHOE 3HAUEHUE Ul Pa3IMYHbIX BUIOB JI€ATEILHOCTH (HaBBI-
KOB pelLleHus MpodieM, MPUHATHS pelIeHUH, OUCKa, aHalu3a U 00paboTKu UH(OpMaIi, KOMMYHHUKa-
TUBHBIX HaBBIKOB, HABBIKOB U3MEPEHUH, COTPYIHUYECTBA, 0€30MaCHOr0 O0paIlleHus ¢ BEIIeCTBaMH B T10-
BCETHEBHOM KU3HN).

B nmporpaMMmy BKIIIOYEHO cojiep)KaHMe, HallpaBJIeHHOE Ha (POPMUPOBAHUE y CTYAECHTOB KOMIIETEH-
i, HeooxoaumbIx i kauectBeHHOro ocBoeHust OOIT CITO na 6aze ocHOBHOTO 0011IeT0 00pa30BaHuUs C
MOJTyYEHHEM CPEIHEro oOIero oopa3oBaHMs; MPOrpaMMbl OArOTOBKH KBaJIM(UIIMPOBAHHBIX pabouunx,
CITy>KallluX, IPOrpaMMbl MOATOTOBKH criennanuctoB cpennero 3seHa (IIKPC, TITICC3).

[Tporpamma y4eOHON NUCHMIUIMHBI «XHUMHUS» SBISIETCS OCHOBOM Al pa3paboTKu paboyux IMpo-
rpamMM, B KOTOPBIX IpodeccCHOoHaIbHbIE 00pa3oBaTeIbHBIC OPTaHU3AliN, PEeaTH3YIONIHe 00pa3oBaTeb-
HYIO IIporpammy cpeanero oomiero odpasoBanus B npenenax ocBoenus OOII CIIO na 6aze 0CHOBHOTO
o01rero o0pa3oBaHusl, yTOUHSIOT COJIEp)KaHNe yueOHOTO MaTepHraa, MoCciIe0BaTeIbHOCTh €r0 H3YUCHHUSI,
pacripesieieHue y4eOHBIX 4acoB, TEMAaTHKY pedepaToB, BUIbl CAMOCTOSATENbHBIX padoT, yUYUTHIBAs CIe-
MUGUKY TTPOTpaMM MOATOTOBKH KBATH(PHIIMPOBAHHBIX paOd0YMX, CIyXKAIIUX M CIECIHAINCTOB CPEITHETrO
3BEHA, OCBaUBaeMoil Mpo(heccuu WiK CHelUaTbHOCTH.

[TporpamMMa MOXKET HCITOJIB30BAThCS JPYTUMH MPO(ecCHOHATBHBIMUA 00pa30BaTeIbHBIMU OpTaHU3a-
LUSMH, PeaTH3yIOUIMMHA 00pa30BaTeNIbHYIO IPOrpaMMy CPEIHEro 00IIero



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

1.2. O0mas xapakTepucTUKA y4eOHOi M CUNILUIUHBI « XUMUSD»

XuMHSL — 3TO HayKa O BELECTBAX, X COCTaBE U CTPOCHHUM, CBOMCTBAX U NMPEBPALLCHUSX, 3HAUEHUU
XMMHUYECKUX BEIIECTB, MATEPUAJIOB U IIPOLECCOB B IPAKTUYECKON JESITEIbHOCTH YEIOBEKA.

Copnepxanue o01eoOpa3oBaTenbHON yueOHON JUCHMIUIMHBI «XHMUs» HAlpaBlI€HO Ha YCBOEHHUE
00y4aroImuMUCsT OCHOBHBIX TOHSTHIA, 3aKOHOB U TEOPUN XMMUH; OBJIAJCHHE YMEHUSMHU HAOIIOAATh XU-
MHUYECKUE SBJIECHHUS, IPOBOJUTh XUMHUUECKUN HKCIEPUMEHT, IPOU3BOIUTh pacueThl HA OCHOBE XUMHUE-
CKuX (hOpMYJI BELIECTB U YPABHEHUH XUMHUCCKUX PEAKIIHIA.

B nponecce nzyueHust XumMuu y oOy4yaroIIyuXcsl pa3BUBAIOTCS [103HABATEIbHbIC MHTEPECHl U UHTEJI-
JIEKTYaJIbHBIE CITIOCOOHOCTH, MOTPEOHOCTH B CAMOCTOSATEIILHOM MPUOOPETEHHS 3HAHHUA 110 XUMHUH B COOT-
BETCTBUU C BO3ZHHMKAIOIIMMU >KU3HEHHBIMU MPoOIeMaMH, BOCIIMTHIBAECTCS OEpEKHOE OTHOLICHUS K IPH-
poJie, TOHUMaHKUE 37J0POBOT0 00pas3a KU3HU, HEOOXOAUMOCTH MPEAYNPEKICHUS SBICHHUHA, HAHOCSIINX
BpeJl 30POBbIO U OKpYyxatoliel cpene. OHM OCBaMBaIOT MIPUEMBI IPaMOTHOT0, OE30M1aCHOI0 UCIIOJIb30Ba-
HUSI XUMHUYECKUX BEIIECTB M MaTEpUAJIOB, IPUMEHSIEMBIX B OBITY, CEILCKOM XO3SWCTBE U Ha MPOU3BOJ-
CTBE.

[Tpu cTpyKTYypHpOBaHUHU COJIEPKAHUS 001Ie00pa30BaTeIbHON yueOHOW TUCIMITIMHEI 7S TpodeccH-
OHAJIbHBIX 00Pa30BaTENbHBIX OPraHU3aALUM, peaTu3yoIX 00pa30BaTEIbHYIO POrpaMMy CpeJHEero 00-
mero oopasoBanus B npenenax ocsoerns OOIT CITIO na 6a3e 0CHOBHOTO 00IIEero oOpa3oBaHuUsl, YIUTHI-
Bajlach OOBEKTHBHAsI PEaIbHOCTh — HEOOJIbIIOW 0O0BEM 4YacoB, OTIYIIEHHBIX HAa M3y4eHUE XMMUHU U
CTpEMJIEHHE MaKCHMaJIbHO COOTBETCTBOBATh MJESIM pa3BuBaroliero ooyuenus. [loatomy Teopernyeckue
BONPOCHI MAKCHMAJIBHO CMEUIECHBI K HayaJly U3y4eHHs JUCLUIUIMHBL, C TEM YTOObI MOCIEAYIOUMNA (aKkTH-
YECKHUM MaTepras pacCMaTpUBAJICS HA OCHOBE U3YYEHHBIX TEOPHM.

Peanuzanus 1eAyKTUBHOIO MOAXO0JA K M3YYEHUIO XUMHUHM CHOCOOCTBYET Pa3BUTHIO TAKUX JIOTHMYeE-
CKHUX OTIepanuii MBIIUICHHS, KaK aHAJIN3 U CHHTE3, 0000IIEeHIEe U KOHKPETU3aIUs, CPABHEHNE U aHAJIOTHS,
cucTeMaTHU3alus U KiacCupUuKanus u Jp.

N3yuenne xumun B Mpo(ecCHOHATBHBIX 00pa30BaTeIbHBIX OPTaHU3AIMSX, PEATU3YIOINX 00pa3oBa-
TEJbHYIO MIpOrpamMMmy cpejaHero obuero oopasosanus B npenenax ocoeHus:t OOII CIIO Ha 6a3ze ocHOB-
HOTO 00111ero 00pa3oBaHus, UMEET CBOM OCOOCHHOCTH B 3aBUCHUMOCTH OT MpOoduiis NpodhecCHOHaTbHOIO
o0pa3zoBaHMs. DTO BBIpaXKAETCs B COJIEPKaHUHM 00yUYeHMs, KOJIMYECTBE YacOB, BbIIEISIEMbIX HA U3yYEHHE
OTJENbHBIX TEM IIPOrPaMMBI, ITYOMHE X OCBOEHUS O0y4arOIIMMHUCS, 00beME U XapaKTepe MPaKTUYECKUX
3aHSATHUH, BUJaX BHEAYIUTOPHON CAMOCTOSITEIbHON pabOThI CTYIEHTOB.

[Tpu ocBoenunu mpodeccuit CITO u cnenmansHocteit CITO ecrecTBeHHO-HAYyYHOTO TTpoduIs mpodec-
CHOHAJILHOTO 00pa3oBaHMs XUMHs u3y4yaercs Ha 6azoBoM ypoBHe PI'OC cpennero obiero odpasoa-
Hus, npu ocBoenuu npodeccuii CI1O u cnermansuocteit CIIO TexHuyeckoro npoduss npodeccuoHaIb-
HOro 00pa30BaHUs XUMHUS U3ydaeTcs 0osee yriryoJeHHO Kak NpoduiibHas yueOHas AUCHUIUINHA.

ITpu ocBoenun npodeccuit CIIO u cneunansHoctelt CIIO conumanbHO-3KOHOMUYECKOTO MPOQUII,
cneuuanbHoctedt CIIO rymanutapHoro npouiis paccMaTpuBaeTCss XUMHUUECKUN KOMIIOHEHT €CTECTBEH-
HO-Hay4YHOTO 00pa30BaHMs B Mpeesiax U3y4eHHs yueOHOM AUCIUIUITMHBI « ECTEeCTBO3HAHMEY TTPEAMETHOM
obnactu «EctectBennble Haykn» PI'OC cpegnero odiiero oopa3oBaHusl.

Crieruduka U3ydeHUs] XUMUU TIPUA OBJIAJCHUH TPO(ECCHSIMH M CIIENUAITBHOCTAMH TEXHUYECKOTO
npoduiis oTpaxkeHa B Kaxaoi Teme paznena «CoaepxaHue ydeOHOM TUCHUIUIMHBDY B pyOpuke «IIpo-
¢buabHBIE U TPO(ECCHOHATIBHO 3HAYMMBbIE AJIEMEHTHI COAEpPKaHU». DTOT KOMIOHEHT pealln3yeTcs mpu
MH/IMBUYAIIbHOM caMOCTOsATENbHONW paboTe oOywaromuxcs (HamucaHuu pedepaTroB, MOATOTOBKE CO00-
IIEHHH, 3alllUTe IPOEKTOB), B Mpoliecce y4eOHOM AeSITeIbHOCTH MO/ PyKOBOJICTBOM IIpenoaaBarens (Bbl-
MOJTHEHUH XHUMHUYECKOT0 HKCHEepUMEHTa —J1ab0paTOPHBIX OMNBITOB M MPAKTUYECKUX paloT, pelieHuu
MIPaKTUKO-OPUEHTHPOBAHHBIX PACUeTHBIX 3a7a4 U T. 1.).

B coneprxanum yueOHOM TUCIMITIIMHBI JAJIS1 €CTECTBEHHO-HAYYHOT0 Mpoduiis MpodhecCHoHaIbHO 3Ha-
YUMBbI KOMIIOHEHT HE BBIJIEJICH, TaK KaK BCE €ro CoJIepKaHue SIBISIETCS MPOQPHUIbHO OPUEHTHPOBAHHBIM
Y HOCHUT IIPO(ECCHOHATIFHO 3HAYUMBIN XapakTep.



B mporecce u3ydyeHuss XUMUM TEOPETUYECKHE CBEIEHUS JTOIOJHSAIOTCS NEMOHCTpAIMsIMHU, 1adopa-
TOPHBIMH OIBITAMHU U NMPAKTUYECKUMU 3aHATUSAMU. 3HAUUTEIBHOE MECTO OTBOJUTCS XUMHUYECKOMY JKC-
nepuMeHTy. OH OTKPBIBAa€T BO3MOXKHOCTH (DOPMHUPOBATH y OOYUAIOUIMXCS CHELHATbHbIE MPEIMETHBIE
yMeHHs: paboTaTh C BEUIECTBAMHU, BBIIOIHSITH MPOCTHIE XUMUYECKHE OMBITHI, YUUTh 0€30aCHOMY U KO-
JIOTHYECKU TPAMOTHOMY OOpAIlleHHIO C BEUIECTBAMH, MaTepUalaMu M MPOLECCaMU B OBITY U Ha MPOU3-
BOJICTBE.

Jlist opraHu3anyy BHEAYTUTOPHOW CaMOCTOSITENILHOW pabOTHI CTYJAEHTOB, OBIAACBAOIINX MpOdec-
cussimu CI1O u cnenmanpHOCTAME CIIO TEXHMYECKOTO M €CTeCTBEHHO-HayuyHOTO npoduiiel mpodeccuo-
HAJIBHOTO 00pa3oBaHus, MPEACTABICH NMPUMEPHBII NepedeHb pedeparoB (JIOKIaI0B), UHANBUIAYAIBHBIX
MIPOEKTOB.

B npomnecce n3ydeHuss XuMuu BaXHO (popMupoBaTh WH(POPMAIMOHHYIO KOMIETEHTHOCTh 00y4aro-
mmxes. [loaToMy npu opraHuzanuu caMoCTOSTENbHONH paboThl HEOOXOAMMO aKLEHTUPOBAThH BHUMAaHUE
oOyJaromuxcsi Ha MoucKke WH(GOpMalMK B CPEeICTBaX MaccMmenua, MHTepHeTe, y4eOHON U CHeHalbHOM
JUTEpaType C COOTBETCTBYIOUIUM O(OPMIICHHEM U MPEACTABICHUEM PE3YIbTATOB.

N3yuenne oOmieoOpa3zoBaTenbHON Y4eOHON MUCHUIUIMHBI «XUMHS» 3aBEpIIACTCs 0] BEACHHUEM
uToroB B popme nuddepeHnpoBaHHOTO 3a4eTa WM HK3aMEHa B paMKaX NMPOMEXKYTOUYHOM aTTecTalluu
crynertoB B mnporecce ocBoeHuss OOII CIIO ¢ monydenuem cpemnHero obmiero oopazosanus ([ITIKPC,
[IICC3.)

1.3. MecTo y4eOHOIi TMCHUNJIMHBI B Y4eOHOM IJIaHe
JlucuumimHa BXOJUT B 001e00pa3oBaTeIbHbIA MK M OTHOCHTCS K 0a30BBIM 00Ic00Opa3oBaTelib-

HBIM JUCHUITIJIMHAM.

1.4. PesyabTaThl 0CBOCHMA Y4eOHOM 1M CHMIIJIMHBI

OcBoeHnue conepxkaHus y4eOHOW AUCHUILIUHBI «XHUMHA», 00eCreuynBaeT AOCTHKEHHE CTYIEHTaMU
CJIEIYIOIUX PE3yJIbTaTOB:
* JIUYHOCHIHBIX:
— YYBCTBO IOpPJOCTU M YBa)KEHUS K UCTOPHH U JIOCTUKEHUSM OTE€YECTBEHHON XMMHUYECKON HAYKU; XH-
MHUYECKU IPaMOTHOE MOBE/IEHUE B MPOPECCHOHATIBLHON AESATENbHOCTH U B OBITY NPU OOPALIEHUU C XUMHU-
YeCKUMHU BEIIECTBaMHU, MaTepualaMy U MpoLeccami;
— TOTOBHOCTb K IPOJOJDKEHHIO 00pa30BaHUS U MOBBIMICHHUS KBaTU(UKAIUK B N30paHHON mpodeccuo-
HaJIbHOM JESTEIbHOCTU M OOBEKTUBHOE OCO3HAHUE POJIM XUMUYECKUX KOMIETEHIIMH B 3TOM;
—  YMEHHE HCIIOJIb30BaTh JOCTUKEHHS COBPEMEHHOM XMMMUYECKON HAayKM M XMMHUYECKUX TEXHOJIOTHH
JUIS TIOBBIILIEHUS COOCTBEHHOTO HMHTEJUIEKTYaJIbHOTO Pa3BUTHSI B BBIOPAHHOM NpogeccHOHANIbHON Jaes-
TEJIBHOCTH;
* Me)dcnpeomMemHubix:
— HCIIOJIB30BAHME PA3JIMYHBIX BHJOB [TO3HABATEJIBHOM ACSITEIBHOCTH U OCHOBHBIX MHTEJUIEKTYaJIbHbBIX
oreparuil (MocTaHOBKH 3a7auu, (POpMyJIHPOBaHMS TUIIOTE3, aHAJIN3A U CUHTE3a, CPaBHEHMsI, 0000IIeHNUS,
CHCTEMaTHU3allii, BBIABICHUS MPUYMHHO-CIE/ICTBEHHBIX CBs3eH, MOMCKAa aHAJIOroB, (OPMYJIHPOBAHUS
BBIBOJIOB) JJIsl pEIICHUs MOCTaBICHHOM 3aJlauM, IPUMEHEHHE OCHOBHBIX METOJOB NO3HaHMs (Halmroze-
HUS, HAYYHOT'O SKCIIEPUMEHTA) JUI U3YUYEeHUs Pa3IMYHbIX CTOPOH XMMHUYECKHX OOBEKTOB M MPOLECCOB, C
KOTOPBHIMU BO3HUKAET HEOOXOAMMOCTh CTAJIKUBATHCSA B NMpodecCuoHaIbHOU cepe;
— HCIIOJIb30BAaHHUE PA3IMYHBIX HCTOYHUKOB JJIS MOTYYE€HUS] XUMUUECKOH NH(pOpMaIMK, YMEHHE OLICHUTh
€€ JIOCTOBEPHOCTh AJIsl JOCTUKEHHSI XOPOILINX Pe3yJIbTaTOB B MpodeccHoHaIbHOU cdepe;
* npeoMemmulx:
— c(hOpMHPOBAHHOCTH MPEACTABICHUI 0 MECTE XUMUU B COBPEMEHHOI Hay4yHOW KapTHHE MUpa; MOHU-
MaHHE POJIM XUMHUHU B (POPMUPOBAHUU KPYro3opa M (GyHKIMOHAIHHON I'PaMOTHOCTH YeJIOBEKa ISl pele-
HUS MPAKTHUYECKUX 3a7au;
— BJAJICHHE OCHOBOIIOJIATAIOIIMMH XUMUYECKUMH NOHSTUAMHU, TEOPUSIMHU, 3aKOHAMHU M 3aKOHOMEPHO-
CTSIMHU; YBEPEHHOE MOJIb30BAHNE XUMHYECKOW TEPMUHOJIOTUEN U CUMBOJIUKOM;
—  BJaJICHME OCHOBHBIMHM METOJaMH HAY4YHOTO IO3HAHMSA, MCIIOJB3YEMbIMH B XHMHUU: HaOIIOJCHUEM,
OINKMCaHUEM, U3MEPEHHUEM, HKCIEPUMEHTOM; YMEHHE 00pabaThiBaTh, OOBACHATH Pe3yJIbTaThl MPOBEICH-



HBIX OIBITOB M JIeJIaTh BBIBOJBI; TOTOBHOCTh U CIIOCOOHOCTH MPUMEHSATH METObI TIO3HAHUS NPU PELICHUU
IIPAKTUYECKUX 3a7ad;

— c(hopMUPOBAaHHOCTh YMEHHS J1aBaTh KOJMYECTBECHHBIC OLEHKH M MPOM3BOIUTH PACUETHl MO0 XUMHUE-
CKUM (popMyJiaM U ypaBHEHUSIM;

— BJIaZICHUE TIPAaBUJIAMHU TEXHUKH 0€30MaCHOCTH MPH UCIIOJIb30BAHUN XUMHUECKUX BEIIECTB;

— cOopMHUPOBAHHOCTh COOCTBEHHOM MO3UIIUH 110 OTHOIIEHUIO K

XUMHAYECKON HH(OpMaIK, TOTy4aeMoi U3 Pa3HbIX HCTOYHUKOB.

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

KosimyecTBO 4acoB Ha 0CBOeHHE MPOrPAMMBbI AU CHUILTUHBI
MakcumanbHOM yueOHON Harpy3ku odydvaromierocst — 117 4acoB, B TOM 4HCIIE:
00s13aTeNIbHON ayJUTOPHOM yueOHOH Harpy3Ku oOydaromerocs - 78 4acos;
KOHCYJIbTAIMH JIJIsl 00y4aronuxcs - 7 4acoB
CaMOCTOSITENTbHOU paboThl 00yuaromerocst — 32 gaca.

. Obvem ua-
Bun yueOHbIX 3aHATHI
co8
MakcuMalibHas yuefHasi Harpy3Ka (Bcero) 117
Oo0s13aTeIbHAsI ayTUTOPHAsI y4eOHAasi HATPy3Ka (Bcero) 78
B TOM YHCIIE:
JCKIMN 48
NPAKTHYCCKHUE 3AHITHS 12
71ab0paTOPHbIE 3aHATHS 18
Koncynbranuu aisi 00y4arommxcs 7
CamocrosiTesibHas padoTa odyuaroierocs (Bcero) 32
B TOM YHCJIE:
MOJITOTOBKA COOOIIEHUH
JOKJIaJI0B
pedeparoB
Mpe3eHTalMI
BBIMOJIHEHUE TUChMEHHBIX JIOMAITHUX paOb0T
. 3 — 2 ce-
Dopma npomexcymouHoll ammecmayuu no OUCYUNIUHE MeeTp




2.3. TemaTn4yecKuii mian

Buna yueOHoii padboThl

KosaunvecTBo yacoB

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

KOHCYJIbTAIlUU 7
caMocTosiTeJibHAasi padoTa

BHEAYIMTOPHASI CAMOCTOSITENIbHAS Pa00Ta, WHANBUIYAIbHBIC TBOPUCCKHE 3aIaHUS 32
IIpomMexkyTouHasi arrecTaumsa B popme 1udpPpepeHIMPOBAHHOIO 3a4eTa

Bcero

117




3. YCJIOBUSA PEAJIM3AIIUU ITPOI'PAMMBI JTUCHUIIJIMHBI

3.1. XapakTepucTHKa OCHOBHBIX BU/I0OB YU€OHOM JEATEIBHOCTH CTYIEHTOB

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

HUS

1 2

BBEJIEHMUE. WHCTpyKTaX MO TEXHUKE OE30MacCHOCTH U OXpaHe Tpyaa npu pabore B kabuHere XuMuu. HaydHble METOABI NO3HAHUS

BEIICCTB M XUMHUYECKUX SIBJICHUU. POJb dKCIIEpUMEHTa M TEOPUU B XUMHU. MOJCTHUPOBAHUE XUMHUYECKUX IPOIECCOB.
3HavyeHne XUMHUH 1pu ocBoeHnH cnenuaibHoctert CI1O Texandeckoro nmpoduist mpodheccuoHaaIbHOro 00pa3oBaHMmsl.

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. XUMHUYECKHE 3HAKU U (HopMyibl. OTHOCUTEIBHBIE aTOM-
Has ¥ MoJeKyJsipHas Macchl. KonnuecTBo BemecTsa.

OcHoBHbI€ 3aKO0HBI XUMUH. CTexruoMeTpHsl. 3aKOH COXPAaHEHHUS! MacChl BEIIECTB. 3aKOH MOCTOSIHCTBA COCTaBa BEILECTB
MOJIEKYJISIPHOM CTPYKTYpPBI. 3aKOH ABOTaJpo M CIEACTBUSI UX HETO.

[IpakTnueckoe 3ansarue Nel.
Pemienue 3a1a4 Ha HAXOXK/IEHUE OTHOCUTEIBHON MOJIEKYJIIPHON MacChl, OIpe/IeIeHHe MAaCCOBOM J10JIM XUMHUUECKUX JIe-
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./. Koncnekr «IloHsSTHE 0 XUMHYECKOM TEXHOJIOI'UH, ouo u
HAHOTEXHOJIOTHUH.

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

Conepkannie ya4eOHOro MaTepuana

Ilepnognuecknii 3akon [[.1. MenneneeBa. Otkpsitue [[.M1. Menneneeseim Ilepnoanueckoro 3akona. Ilepnonnueckas
Ta0IUIla XUMUYECKHX DJIEMEHTOB — Tpaduueckoe OTOOpakeHHE IMepuoandeckoro 3akoHa. CTpyKTypa MEepHOIUYECKOn
TaOIUIIBL: IEPHOJIBI (Masble U OONbIINE), TPYIIHI (TJIaBHAS U TOOOYHAs).

Crtpoenue atoma u nepuonuuecknii 3akoH /.M. MenneneeBa. ATom — ciioxkHas dacTtuia. Sapo (mpoToHBI U HEHUTpPO-
HBI) U 3JIeKTpoHHast o0onouka. M3oTtomnel. CTpoeHne 3JIeKTPOHHBIX 000J0YEK aTOMOB 3JEMEHTOB MallbIX meproaoB. Oco-
OEHHOCTH CTPOEHHS IEKTPOHHBIX 000JI0UEK aTOMOB 3JIEMEHTOB OOJIBIIUX MEPUOIOB (MEPEXOIHbIX 31eMeHTOB). [lonsTne
00 opOuTasx. s-, p- U d-opourtanu. DIEeKTpOHHBIE KOH(UTYPAIIH AaTOMOB XUMHUYECKUX JIEMEHTOB.




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 ynpaxsenuii. CocTaBieHHE AIEKTPOHHO-rpapuuecKkux GopMys CTPOCHHS aTOMOB.

CamocrosrenbHas paboTa 00y4aroIXcs:

Pemenue 3a1a4 1 ynpaxHeHUi Ha pacyeT KOJINYECTBA IPOTOHOB, HEHTPOHOB, 3JICKTPOHOB B aTOMAX PA3JIMYHBIX XUMHYE-
ckux 31eMeHToB. CocTaBlIEeHUE CXEM CTPOCHUSA U BJICKTPOHHBIX KOHQ)HpraHI/II;’I aTOMOB XMMHNYCCKHUX 3JICMCHTOB.

Jloknan «/cnonp30BaHue paJiioaKTUBHBIX H30TONOB B TEXHUYECKHX LEIISX).

Tema 1.3.
CrpoeHue BeliecTBa

Coneprxkanne y4eOHOro Marepuasia

KoBasienTHass xumuueckass CBsi3b. MexaHu3M 00pa30oBaHUs KOBAJIEHTHOM CBsA3M (OOMEHHBI M JIOHOPHO-
aKLENTOPHBIN). DIeKTpooTpuLaTebHOCTh. KoBaseHTHBIE NOJISIpHAs U HenoJIsipHasi cBsi3u. KpaTHOCTh KOBaJIEHTHOH CBSI3H.
MounekynsipHble 1 aTOMHBIE KpUCTAJIIMYECKHE pelieTKU. CBOWCTBA BEIIECTB C MOJIEKYJIIPHBIMUA U aTOMHBIMHM KpH CTaJUIN-
YECKUMHU pelIeTKaMHu.

Honnas xumudeckas cBsizb. KaTHoHBI, UX 00pa3oBaHHE U3 aTOMOB B Pe3yJbTaTe MPOLECCa OKUCICHUS. AHUOHBI, UX
o0Opa3oBaHKe U3 aTOMOB B pe3yJIbTaTe Mpolecca BOCCTaHOBICHHS. VIOHHAs CBSA3b, KaK CBSI3b MEXy KATHOHAMHU U aHHOHa-
MH 32 CUeT IEKTPOCTATUYECKOro NMpuTskeHus. Kiaccudukanus MOHOB: IO COCTaBY, 3HAKY 3apsijia, HAIMYHIO THJIPAaTHOU
o6omnouku. MoHHbIe KpucTaunyeckue penietku. CBOMCTBa BEIIECTB ¢ MOHHBIM THIIOM KPUCTAJUTMYECKON PEIICTKH.

Mertannuueckast cBsi3b. MeTauinueckas KpUCTaIIIMYECKasl pelieTka U MeTaJlInyecKasi XUMUYECKasi CBS3b.

ArperaTHble COCTOSTHUS BEILLIECTB U BOJOPO/IHAA CBs3b. TBepaoe, KHUAKOE U Ta3000pa3Hoe cocTosiHUS BeulecTs. Ilepe-
X0/l BEIIECTBA U3 OJHOTO arperaTHOro COCTOSIHUA B Apyroe. BonoponHas cBA3b.

UYuctele BemecTBa U cMecu. [loHsaTue o cmecH BemiecTB. 'oMoreHHble U reteporennble cMecu. CoctaB cmeceil: 00b-
€MHasl 1 MaccoBasi 10JI1 KOMIIOHEHTOB CMECH, MacCoBasi 10JIs1 TPUMECEH.

HucnepcHbie cuctemsl. [lonarue o qucnepcHoit cucreme. JlucnepcHas ¢asa u qucnepcuonHas cpena. Kinaccudukanus
JUCTIEPCHBIX cUCTeM. IToHsITHE O KOJITIONIHBIX 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 KpUCTANTMYECKUX PEIIETOK HJIEMEHTOB U Be-
miectB. Jloknaas! «Kunkue kpuctamisly, «MUHepaabHbIe 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. HachllieHHbIC, HEHACBIIICHHBIC,
MEPEChINICHHBIC paCTBOPLI. 3aBUCUMOCTH pPacTBOPUMOCTHU TI'a30B, )KPI}IKOCTGf/i N TBEPAbLIX BCHICCTB OT pa3JIMYHBIX q)aKTO-
pOB.




MaccoBas 10151 paCTBOPEHHOTO BEIIECTRA.

3JICKTpOJII/ITI/I‘IeCKaSI aucconualmi. 3JI€KTpOJII/ITBI nu HCBHGKTPOJII/ITBI. QHCKTPOJII/ITI/ILIGCKB,}I Aucconualims. CTCHCHB
AIEKTPOJIUTHYECKON aucconuanui. CuiabHbIE U ca0ble AIEKTPOJauThl. OCHOBHBIC TOJIOKEHUS TEOPUH SJICKTPOJIUTHYEC-
CKOM JTMCCOITHAITAH.

KucinoTel, 0CHOBaHUS U COJIM KaK JIEKTPOJIUTHI.

[IpakTueckoe 3ansatue Ne3.
«IIpuroTtoBieHue pacTBopa 3aJlaHHOW KOHIEHTPALIUM.

CamocrosrenbHas paboTa 00y4aroIXCs:

Pemrenue 3a1ay Ha HaXOXKJCHUE MACCOBOM JIOJIM pacTBOpeHHOTOo BeriecTBa. Koncnekt «Boaa. YHUKaIbHBIE CBOMCTBA BO-
nei». Koncnekt §4.3 «KEcTkocTs BobI U criocoObl ee ycTpaneHus». [Ipesentanus «[Ipumenenne Boabl B TEXHUUYECKHUX
LETAX.

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

Coneprxkanue y4eOHOro Marepuasia

Kucnots! u ux cBoiictBa. KucioTel Kak 3/eKTPOIUTHI, UX KiIaccU(UKAIMS MO Pa3IMYHBIM MpU3HAKaM. XUMHUYECKUE
CBOMCTBA KHCJIOT B CBETEC TCOPHH JJICKTPOIUTHICCKON mucconuanuu. OcoOEHHOCTH B3aUMOJICHCTBUSI KOHIICHTPHPOBAH-
HOM cepHOM U a30THOM KUCIOT ¢ MeTayiaMu. OCHOBHBIE CIIOCOOBI MOJIYUYEHHUS KUCIIOT.

OcHoBanus 1 UX cBoicTBa. OCHOBaHUS KaK 3JICKTPOJIMTHI, HX KIACCHU(PUKAIUS 10 Pa3IMYHBIM MPU3HAKAM. XUMHUYC-
CKHE CBOICTBA OCHOBaHMII B CBETE TEOPHUH IEKTPOIUTHUECKOHN Auccoruanuy. Pa3noxeHre HepacTBOPUMBIX B BOJIE OCHO-
BaHui. OCHOBHBIE CITOCOOBI TTOJTYYEHUSI OCHOBAHUM.

Comu un ux cpoiictBa. Conu kak 31eKTposuThl. ColM CpeHHUEe, KUCIIbIE 1 OCHOBHbIE. XMMHUYECKHE CBOKMCTBA COJIEH B
CBETE TEOPUHU AEKTPOIUTUYECKON qucconnanuu. CrocoObl MOTyYeHHs CONEH.

Oxcunsl u ux cBoiictBa. Coneobpasyromue U HecoleoOpasyomue okcuabl. OCHOBHBIE, aM(pOTEepHbIE M KHUCIOTHBIE
OKCH/Ibl. 3aBUCUMOCTh XapaKTepa OKCHUJA OT CTENEHU OKUCIIEHHS] 00pa3yroIlero ero Meramia. XUMUYECKUe CBOMCTBA OK-
cuoB. [lonydyeHue okcuuos.

JlabopaTtopHas padota Ne2 (2 vaca).
«3ydeHne CBOMCTB KUCIOTY.

JIaGoparopnas pabota Ne3 (2 vaca)
«MccienoBaHne CBOWCTB OCHOBAHHUM U COJIEN.

CamocrosTenbHast paboTa 00yJaronmxcs:
Pabora ¢ monoiHUTENbHONM auTEpaTypoi M MHTEpHET pecypcamu. Coolmienue «lcrnonb3oBaHue KHCIOT M IIEJIo4Yel B
IMPOMBIIIJIICHHOCTH

Tema 1.6.
XUMUYECKUE PEAKIUU

Copep:xanne yueOHOro MaTepuana

Knaccudukanus xumudeckux peakuuil. Peakuun coennuenus, pasinoxkeHus, 3amelieHus, oomena. Karanutuueckue pe-
akuuu. ObpaTuMble 1 HEOOpaTHUMble peakiiu. ['OMOreHHble U TeTepOreHHbIe peakMh. JDK30TepMUUECKHE U SHAOTEPMHU-
yeckue peakuuu. TermnoBol 2P PekT XUMUUYECKHX peakiuil. TepMOXUMHUECKUE YpaBHEHMUSL.




OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE peakuu. CTeneHb okuciacHus. OKUCIUTENb U BOCCTaHOBJIEHHE. BoccTaHOBUTED
U OKHcJIeHne. MeTo 371eKTPOHHOro OanaHca AJIsi COCTABICHHs YPaBHEHUM OKUCIUTENIbHO-BOCCTAHOBUTENIBHBIX PEaKIHi.

CkopocTh xumMuueckux peakuuil. [loHsaTHE 0 CKOPOCTH XMMUYECKUX peaklnid. 3aBUCUMOCTh CKOPOCTH XMMHUYECKUX pe-
aKIUi OT pa3IMYHBIX (PAKTOPOB: MPUPOABI PEATUPYIOMIMX BEIIECTB, UX KOHLEHTPAIMH, TEMIIEPaTypbl, TOBEPXHOCTH CO-
IIPUKOCHOBEHUS U UCIIOJIb30BaHUS KaTaJIn3aTOPOB.

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

JlaboparopHasi pabota Ne4 (2 vaca).
«Peaknimu HOHHOTO OOMEHaY.

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

CamocrosiTenbHas paboTta o0ydaronuxcs: padoTa ¢ yueOHOU auTepaTypoid. KapTodku ¢ 3aJaHUSIMU 110 COCTABICHHUIO
ypaBHEHUH peakiyii HOHHOTo oOMeHa. 3aJjaHus Ha ONpeieNieHNe CTETIEHN OKUCIICHUS SIEMEHTOB U pacCTaHOBKa Kod(hdu-
[IUEHTOB B OKUCIIUTEIbEHO—BOCCTAHOBUTEIILHBIX PEAKIMAX METOIOM dJIeKTpoHHOTro Oananca. CoobmeHne «XuMUIecKne
peakuuu B mpupojie u TexHuke». Koncnekr «[Ipaktnyeckoe MpuMEHEHHE IIEKTPOIIN3aY.

Pedepar «Kartanms. Katanu3zaTopsl B IPOMBIIUIEHHOCTHY.

Tema 1.7.
Mertaiiel 1 HEMeTA-
JIBI

Copep:xanue yueOHOro MaTepuana

Mertannbl. OCOOEHHOCTH CTPOEHUSI aTOMOB U KpucTaioB. @usnyeckue cBoicTBa MetamioB. Kinaccudukanus meran-
JIOB M0 Pa3auYHbIM MpU3HAKAM. XMMUYECKHUE CBOMCTBA METAJUIOB. DJIEKTPOXUMHUUYECKHUH Psii HAPsLKEHU MeTamioB. Me-
TaJIOTEPMHUS.

Koppo3us MeTamioB: XuMHUYecKass U JIEKTPOXUMHUYECKast. 3aBUCUMOCTb CKOPOCTH KOPPO3UHU OT YCIOBHUH OKpYXKaro-
et cpenpl. Kitaccugukanust Koppo3uy METaJIOB 110 pa3InYHbBIM pu3HaKkaM. CrocoObl 3alUThl METAJIIOB OT KOPPO3HH.

OO6ume ciocoObl monyyeHust MeTayuioB. [lonstue o metamnypruu. CrutaBbl YepHbIE U LIBETHBIE.

Hemerannbl. OcoOeHHOCTH CTpoeHHsI aTOMOB. HemeTaisl — npocThle BeliecTBa. 3aBUCUMOCTb CBOWCTB rajlOr€HOB OT
ux nojoxxenus B [lepuoguueckoit cucreme. OKMCIUTENBHBIE U BOCCTAHOBUTEIBHBIE CBOMCTBA HEMETAJUIOB B 3aBUCUMOCTHU
OT WX TOJIOKEHHSI B Py AJIEKTPOOTPHUIIATEILHOCTH.

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

KontponsHast padora Nel no pazneny «OO01mas 1 HeOpraHudecKast XUMUS».

CamocTosiTenbpHast paboTa 00y4Jaroxcs:

Pabota c yuebHOI TuTEpaTypOoit 1 MHTEpHET pecypcamu. Pedepar: xapakTepucTuka TUIIMYHBIX METAJIJIOB M HEMETAIIJIOB
0 BBIOODY.

Koncnekt «Metamisl B Moel TpoeCCHOHAIBHON AesTenbHOCTHY. Jlokman «I aTpBaHOCTErHs».




Tema 2.1.

OCHOBHEBIE OOHATUI
OpPraHHYECKON XUMHUH
U Teopus CTPOCHUs

OpPraHN4YeCKUX COEIH-
HEHUU

Copep:kaHue y4eOHOTro MaTepuaa

[Ipenmer oprannueckoit xumuu. [IpupoaHbie, HICKYCCTBEHHBIE U CUHTETHUECKUE OpraHuyecKue BeuiecTsa. CpaBHEHUE Op-
FaHUYECKUX C HEOPraHUYECKMMHU BEILIECTBAMM.

XHUMHUYECKOE CTPOEHUE KAK MOPSI0OK COETUHEHHS] aTOMOB B MOJIEKYJIBI 110 BaJIGHTHOCTH.

Teopust ctpoeHus opranuyeckux coenuHeHud A.M. bytiepoBa. OCHOBHbBIE MOJIOKEHUS TEOPUU XUMUYECKOTO CTPOCHUS.
N3omepus u nzomepsl. XuMudeckue (opMysibl B MOJIEIH MOJIEKYJI B OpraHHYECKOW XHUMUH.

Knaccudukanusa oprannueckux BemecTB. Kiaccudukaius BeIecTs Mo CTPOSHUIO YIIEPOJIHOIO CKeIeTa U HAIUYHUIO
¢byHKIMOHATBHBIX Tpymil. ['omonoru u romonorus. Hagana nomenknarypsl [UPAC.

Knaccudukanus peakiuii B opranndeckoit xumun. Peakiuu npucoeauHenust (THAPUPOBaHUs, TaJOreHUPOBAHUS, TUAPO-
raJIor€HUPOBAHUS, THIpaTallun). Peakum oTienaeHus (1eruipupoBaHus, 1eruIporaloreHipPOBaHUs, JETUAPATALIUN).
Peaknuu 3amemenns. Peakuun nzomepusanuu.

JlaboparopHast pabora Ne6.(2 gaca)
«M3roroBiieHue MoJIeNIel MOJICKYJI OPraHHYECKUX BEIIECCTBY.

CamocrodrenbHas paboTa 00y4aroIXCs:
CocraBieHne CTpYKTYPHBIX ()OPMYII OPTaHUYECKUX BEIIECTB, X N30MepoB U romosioroB. Koncnekr «KpyroBopot yrie-
poJa B IPUPOJEY.

Tema 2.2. YrueBomo-
POJIBI U MIX TIPUPOHBIC
HNCTOYHUKHU

Coneprxkanue y4eOHOro Marepuasia

AJKaHBI: TOMOJOTHYECKUH P, U30MEpHsl U HOMEHKJIATypa alkaHOB. XMMHUYECKHE CBOMCTBA ajKaHOB (MeTaHa, 3Ta-
Ha): TOpeHune, 3aMellleHne, pa3liokeHue, neruapupoBanue. [I[pumeHeHne aaTkaHOB Ha OCHOBE CBOMCTB.

Huxnoankansl. ['oMomoruueckuii psig 1 HOMEHKIIATypa IUKIOATKAHOB, UX obOmias dGopmyna. M3omepus mukiioanka-
HOB: MEXKJIACCOBAasi, yrIIepoaHOro ckenera. [lomyuenue u ¢puznyeckrue CBOMCTBA MHUKIOAIKAHOB. XUMHUYECKUE CBOMCTBA
HMKJI0ankaHoB. [Ipumenenue.

ATKeHbl. DTUJIEH, €ro MnojydeHue (AeruapupOBAHMEM 3TaHa, JAEMOIMMEPHU3alMel MOMUAITUICHA). ['oMonornueckui
psia, U30MepHsi, HOMEHKIIaTypa aJKeHOB. XMMHUYECKHUE CBOMCTBA ATHIIEHA: TOPEHUE, KaUeCTBEHHbIE peakuu (odecuBeYn-
BaHHe OPOMHOI BOJIBI M pacTBOpA MEepMaHTaHaTa Kajiwus), TUApaTanus, nonuMepusanus. [I[pumeHenne TuaeHa Ha OCHOBE
CBOMCTB.

Huensl. [loHsTue o queHax Kak yriieBoAOpodax C ABYMsl IBOWHBIMHU CBsI3SIMU. CONpSKEHHbIE TUEHBl. XMMUYECKHE
cBoiicTBa Oyraguena-1,3 u uzonpena: odecuBedrBaHe OPOMHOI BOJBI U OJTUMEPU3ALIHS B KAYUYKH.

Ankusbl. AtietusieH. XUMHUYECKHEe CBOMCTBA alleTUJIeHa: TopeHne, obeciBeunBaHue OpPOMHOM BOJIBI, PUCOSTUHEHNE
XJIOPOBOJIOpOJa U ruAparauus. [I[pumeHeHue aleTuieHa Ha OCHOBE CBOMCTB. MexkiaccoBasi M30MepHUs C allKaJMeHaMHU.
[Tonydenue aneTusieHa MUPOJIM30M METaHA U KapOUIHBIM CIIOCOOOM.

Apensl. benzon. Xumudeckne CBOICTBa O€H30ia: TOPEHHUE, PEAKIMU 3aMelleHusl (TAJIOTeHUPOBAHKE, HUTPOBAHUE).
[Ipumenenne GeH3oma Ha OCHOBE CBOMCTB. ['oMonornueckwii psn apeHoB. Tonyon. HurpoBanue Tonyona. TpoTui.

[IpuponHble UCTOYHUKU YTriaeBOAOponoB. [Ipupoanslil ra3: cocraB, IpUMEHEHHWE B KayecTBE TOIIMBA. llonmyTHbIN




HedTsHOM Ta3, ero nepepadoTka. Hedts. CoctaB u nepepadborka Hedtu. [leperonka nepru. Heprenpoaykrsl. OxTaHOBOE
41CJI0 OCH3UHOB.

JlabopaTtopHas padora Ne7 (2 gaca).
«O3nakomiienue ¢ koyutekuusmu «Hede» u «Kayayk»

[IpakTuueckoe 3ansitue NoS.
CeMuHap «YTI€BOIOPOABIY.

CamocrodrenbHas paboTa 00y4aroXCs:

Hazpanus BeutectB o mexayHapoanoi HomeHnkiatype [IUPAC. CocraBneHue u pelieHrne reHeTudeckux nenoyek. Jlo-
kJ1a/1bl «IIpupoaHbIi U CUHTETHYECKUH KaydyKu», « [ IoTMBUHUIXIIOPUA U €r0 IpUMEeHeHne», «KOoKCOXMMHUYEecKoe Ipou3-
BOJICTBO U ero npoaykuus». Koncnekt «OKTaHOBOE UnCiI0 OEH3MHOB U IETAHOBOE YHMCJIO JU3EIbHOIO TOIINBAY.

Tema 2.3. Kucnopon-
coJiepKaliue OpraHu-
YEeCKUE COEIUHEHUS

Copep:xanue yueOHOro MaTepuana

Crnuptsl. [lonydyeHue 3TaHosa OpoKEHUEM IIIOKO3bl U TUApaTalei aTuieHa. [ uapokcuibHas rpymnna Kak GyHKIuo-
HanbHas. [loHsATHE O NMpEenenbHBIX OAHOATOMHBIX CIUPTaX. XUMUYECKUE CBOMCTBA dTAHOJIA: B3AUMOJACHUCTBUE C HATPUEM,
o0pa3oBaHKe MPOCTHIX M CIOXKHBIX 3(UPOB, OKKCIeHUE B anbaerui. llpuMenenne sTaHona Ha OCHOBE CBOWMCTB. MeTwiio-
BbIM CIIUPT U €ro UCIOJIb30BAHNE B KAUECTBE XMMUYECKOIO ChIphsi. TOKCHYHOCTh METaHOJA U MpaBUila TEXHUKU Oe3omac-
HOCTH IIpH paboTe C HUM.

MHoroaToMHble cIUPTHL. M30MepHst 1 HOMEHKIJIaTypa MpeCTaBUTENeH IByX- U TPEXaTOMHbBIX cUpTOB. OCOOEHHOCTH
XUMHUYECKHUX CBOMCTB MHOTOATOMHBIX CIIUPTOB, UX KaY€CTBEHHOE OOHapykeHue. OTAenbHbIe PEACTaBUTEIN: ITHIICHTIIN-
KOJIb, TJIMLIEPHH, CIIOCOOBI MX MOJTY4YEHUSs, TPAKTHUECKOE IPUMEHEHHE.

®enon. Puznyeckue 1 XMMUYECKUe CBOMCTBa (peHona. B3anMHoe BIusiHUE aTOMOB B MOJIEKyJie (peHOoJIa: B3auMoieii-
CTBHE C TUAPOKCHUIOM HATPHs U a30THOM kucnoToi. [IpumeHenne gpeHona Ha OCHOBE CBOICTB.

Anbneruasl. [lonsatue o6 anpaerngax. Anbaeruinas rpynna kak QyHKIuoHanbHass. DopMaibAeru U ero cBOicTBa:
OKHCJIEHHE B COOTBETCTBYIOLIYIO KUCIIOTY, BOCCTAHOBJIEHUE B COOTBETCTBYIONINI ciupT. Ilomyuenue anpnernioB okucie-
HHUEM COOTBETCTBYIOIIUX crUpTOB. [lonukonnencanus ¢popmanbaeruaa ¢ GeHoiaoMm B GeHoaoPpopMambIeTHAHYI0 CMOTY.
[Tpumenenue ¢popmaiibaeriuia Ha OCHOBE €ro CBOMCTB.

Kap6onossie kucnotsl. [lonsrue o kapboHOBBIX KucnoTax. KapbokcunpHas rpymnmna kak GyHKIuOHaNbHas. ['omonoru-
YECKUH Psi/i IPEeNIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KUCIOT. [loyueHre kapOOHOBBIX KUCIOT OKHUCIEHUEM aJbIETHI0B.
XWMHYECKHE CBOMCTBA YKCYCHOM KHCIIOTBI: OOIIME CBOMCTBA C MHUHEPATBbHBIMU KHUCIOTAMH M PEaKlus dTepUUKAIINH.
[IpumeHeHne yKCYCHOW KMCIIOTBI HA OCHOBE CBOMCTB. BhICIINe KMpHBIE KUCIOTHI HA IPUMEPE NaJIbBMUTUHOBOW U CTEapHU-
HOBOW. MHOr0o0oOpa3ue KapOOHOBBIX KUCIOT (1l1aBejeBasi KUCI0Ta KaK ABYXOCHOBHAs, aKpUJIOBasl KMCIIOTA KaK HeMpeenb-
Hasi, OEH30MHas KUCIIOTA KaK apoOMaTH4ecKas).

Crnoxubie 3gupsbl u xkupbl. [lonyuenue cinoxubix 3¢upoB peakueit srepuduxaruu. CiaoxHbie 3pUpbl B IPUPOAE, X
3Ha4yeHue. [IpuMeHenne ClIoXHbIX 23()UPOB HA OCHOBE CBOMCTB.




Kuper kak cnoxubie 3¢upsl. Kmaccudukamus xupoB. XUMHUYECKHE CBOWCTBA JKHPOB: THIAPOJIU3 M THIPUPOBAHHUE
KUJKUX KUPOB. [IpuMeHeHne upoB Ha OCHOBE CBOMCTB. MbLia.

VYrieBonbl. YTIIEBOIbI, UX KiIacCU(PUKALM: MOHOCAXapu sl (TI0K03a, PpyKTO3a), mucaxapuabl (caxaposa) U Mmojuca-
xapupl (KpaxMai U LEeJUII0J103a).

['11rok03a — BemecTBo ¢ JBOMCTBEHHON (YHKIIMEH — adbJACTUIOCIUPT. XUMUYECKUE CBOMCTBA TJIFOKO3bI: OKHCIICHHUE B
TIIFOKOHOBYIO KHCJIOTY, BOCCTAHOBJICHHE B COPOUT, CIIUPTOBOE OposkeHue. [I[puMeHeHne riIroKo3bl Ha OCHOBE CBOMCTB.

CtpoeHue U XUMHYECKHE CBOMCTBA caXxapo3bl. TeXHOIOrHYeCKHe OCHOBBI IPOM3BOICTBA CaXapO3bl.

Kpaxman. Ctpoenue monekynbl. @u3ndeckue U XMMHUYECKHE CBOMCTBA, HAXOXICHUE B MPUPOJE W OMOJIOTHYECCKAs
pouib. [IpuMeHenue.

Henmonosa. Ctpoenue, pusnueckue U XxuMudeckue cBoiicrsa. Haxoxxaenue B npupoze u 6uosnorudeckas posb. [Ipu-
MeHeHne. CpaBHEHHE CBOMCTB Kpaxmalia M IEJUTF0JI03bI.

3Ha4YeHHE YTIJIEBOJIOB B )KUBOW MPUPOJIE M )KU3HU YEIIOBEKA.

JlaboparopHast pabota Ne8 (2 uaca).
«/3y4eHne CBOMCTB IIIMIEPUHA U YKCYCHOM KHMCIIOTBI.

JlaboparopHas padota Ne9 (2 yaca).
«W3yueHne cBONCTB yrieBoJ0B (IVIFOKO3bl, CaXapo3bl, Kpaxmasa)y.

CamocrodrenbHas paboTa 00y4aroIXcs:
Pabora ¢ yuebHoil nuteparypoii u UntepHer - pecypcamu. [Ipezentanus «/lelicTBue CiupTOB Ha OpraHU3M YEJIOBEKAY.
KoHncnekr «lIpumeHeHne aleToHa B TEXHUKE W TPOMBIIIIIEHHOCTHY. Jlokiag «CHHTETHYECKUE MOIOIIUE CPEACTBAY.

Tema 2.4. Azotconaep-
Kallue OpraHUuYecKue
coenuaenusd. Ilomume-

phI

Coneprkanne yaeOHOro Matepuania

Awmunsbl. [Tonstue 00 aMuHax. AHWIMH, KaK opraHudeckoe ocHoBaHue. [lonydenne anunuHa u3 HuTpobensona. [lpu-
MEHEHHE aHWJIMHA Ha OCHOBE CBOWCTB.

AMHUHOKHCIOTBI. AMMHOKHUCIIOTBI Kak am(oTepHble TU(YHKIMOHAIbHBIE OPraHUYECKUEe COEAMHEHUS. XUMUYECKHe
CBOMCTBAa aMUHOKHUCJIOT: B3aUMOJIEHCTBHE CO I1I€JI04YaMU, KUCIOTaMH U APYT € APYroM (peakuus noJukoHaeHcauun). Ien-
THUJHAs CBSI3b U NoaunenTuabl. [I[puMeHeHre aMuHOKHUCIIOT Ha OCHOBE CBOMCTB.

benku. [lepBuunas, BropuyHasi, TpeTUYHAs CTPYKTYpbl OENKOB. XMMUYECKHE CBOWCTBA OEIKOB: TOpeHue, JAeHaTypa-
1Us1, TUJIPOJIN3, IBETHBIE peakiuu. buonornueckue GpyHKIUN OENKOB.

OcHOBHbIE TIOHATHUSI XUMHUHM BBICOKOMOJIEKYJIIPHBIX coeuHEeHN. MoHOMEp, MoauMep, NoJydyeHHE MOJTUMEPOB peak-
LUeN MOJIMMEPU3alUU U MOJIMKOHJEHCAIMH, CTENIEHb MOJIMMEpPU3allui, CTPYKTYPHOE 3BEHO. THIBI MOJIMMEPHBIX LIETIEH:
JUHEIHbIE, pa3BETBIICHHBIE, CIIUTHIE.

IInactmaccel. TepMorutacTUYHBIE M TEPMOPEAKTUBHBIE IIacTMAacchl. [IpeacraBureny miactmacc.

Bonokna, ux kinaccudukanus. [Tonyuenue BookoH. OTAenbHbIE NPEACTaBUTEIN XUMUYECKIX BOJIOKOH.

Kayuyku HaTypanbHbIi M CHHTeTHYECKHE. BynkaHuzanus kaydyka, pe3uHa.

[IpaxkTnueckoe 3ansTue Neb.




«Pemenue OKCIICPUMCHTAJIBHBIX 3a/1a4 Ha I/II[eHTI/I(l)I/IKaHI/IIO OPraHu4€CKUX CO@,I[PIHCHHfI».

Kontponbnas padora Ne2 no pa3aeny «OpraHuueckasi XuMus»

CamocrosarenbHas paboTta oOydaronuxcs: padora ¢ yueOHoi, cipaBoyHOH JuTepaTypoit u MnTepHer - pecypcamu. Kon-
crekT «[IpOMBINUIEHHOE TPOU3BOJICTBO XMMUYECKUX BOJIOKOHY;
[ToaroroBka Kk nmpakTudeckum padoram u nuddepeHMpoBaHHOMY 3a4ETy.

JuddepeHunpoBanHbIN 3a4ET




3.2. YuyeOHO-METOJAHYECKOE U MaTepHAJbHO-TEXHHYECKOEe olOecneyeHUue Mpo-
rpaMMbl Y4eOHOM JUCHUILIUHBI « XUMHA».

O6opynoBanue ydeOHOT0 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 XMMUYeCKHUX eMeHToB .M. Menzeneesa, psii HallpsHDKEHUNA METAIUIOB, P
JIEKTPOOTPULIATEILHOCTH HEMETAILJIOB, Ta0IMIa PACTBOPUMOCTH COJIEH, KUCIOT U OCHOBaHU B BOJE,
IUTAKaThI 110 O0ILEel 1 HEOPraHWYEeCKON XUMUY; TUIAKaThl 10 OPraHUYECKON XMMUHU, XUMHUUECKUE peak-
THUBBI, JJAOOPATOPHBIE BECHI U PAa3HOBECHI, KoJuleKIuu: «MeTaib», «['opHble opoas», «llnacTtMaccel
u BoJiokHa», « Kayuyk», « HedTh u mponykrsl ee nepepabotku», «KaMmeHHBIH yronb», «Hyryn,
«Crekioy», «Penkue metamibly, « Ctanby, «AToMuHANLY», «Topd» MoIenn aTOMOB Uil COCTaBICHUS
MOJIEKYJI OPraHMYECKUX BEIIECTB, BOJSHAs OaHs, JUCTUILIATOP, IPUOOP JUIsl OMBITOB C 3JIEKTPUUECKUM
TOKOM, 030HATOP, aImapar Ui MOJIyYeHHUs Ta30B, HarpeBaTen dJIEKTPUUYECKHe sl IpoOUpoK; Habop
apeoMeTpOB, MUKPOCKOI, NMPUOOp A JIEMOHCTPALMH 3JIEKTPOJIM3a coJied, MpuOop A OKUCIIEHUS
CIHpTa HaJl METHBIM KaTaIU3aTOPOM; AOCKA JUIS CYIIKH MOCYIbl; HAOOphl BAXKHEHIINX aMHHOKHUCIIOT,
MOJIEJIM KPUCTAJUNIMYECKUX PELIETOK, MOJEIN YCTAHOBOK IPOM3BOACTBA CEPHOM KHUCIIOTHI, AMMHAKa,
alleTUJICHA, METAIUTMYECKUE ITaTUBBI, HA0Op TpadapeToB 1abopaTopHON MOCY/bI, JTabopaTopHas MO-
cyaa (kosi0bl, XMMHUYECKHE CTaKaHbl, IPOOUPKH, (hap(opoBble YaLIKU, TUIIIH, CKISTHKYU JJI1 PEaKTHBOB
), LITATENN, YaCOBBIE CTEKIIA, IPEIMETHBIE CTEKIa, (hap(opoBbIE CTYIKH C IECTUKOM.
Texnuyeckue cpeAcTBa 00yYCHHS:
-TeJIeBU30D,
-BHJICOMarHUTO(OH,
-KOMIIBIOTED.
IIporpammHoe obecneuenue:
- maket iporpamm MICROSOFT OFFICE;
3.3. UudopmannoHHoe odecneyenne o0yueHusl.
[lepeuenp pekoMeHAyeMBIX Y4eOHBIX U3AaHUN, IHTepHET-peCypcoB, NONOJHUTEIBHOMN JIUTE-
paTypsl.
OcHOBHbIE HCTOYHHUKH:
1. I'abpuensn O.C. Xumus g npodeccuil U cnennanbHOCTeH TEXHUYECKOTro npoduis : YueOHUK
JUTSL CTYZICHTOB YUpeXJIeHui cpeaHero npodeccruonansuoro obpazosanus / O.C. 'abpuensn, U.I'.
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 TEXHHUYECKOTO M €CTECTBEHHO-
Hay4qHOTO TIpodriieli : YYeOHHK JIJIsl CTYICHTOB YUPEXKICHHUN CpeIHero MpodeccHoHambHOro o0pa-
3oBanus / FO.M. Epoxun, N.b. KoBanesa; Pen. O.P.KexapcaeBa. - 5-e uzf.,crep. - M. : Akagemus,
2018. - 496 c.

I[OHO.]IHI/ITCJII)HBIC HUCTOYHUKMU:
Xumus s npodeccuil U CnenuaIbHOCTeH eCTECTBEHHO-HAYYHOTo Mpodmiis : YUeOHUK Ui CTYJEeHTOB
yupexaeHuid cpeaHero mnpodeccuoHanpbHoro obpaszoBanus / O.C. Tabpuensu [u np.]; 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, xumust!»)
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