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1. ITacmopr pado4eil NporpaMMsbl ¥ CUHUIIIMHBI

1.1. ITosicHUTEJBLHASA 3ANMUCKA
Pabouast mporpaMMa JUCIUIUIMHBI SIBJISIETCS YaCThIO OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl (hUITH-

ana «JIpITKapruHO» rocyaapcTBeHHOro yHuBepcurera «JlyoHa» mo mpodeccun 13.01.10 Diekrpomontep
10 PEMOHTY M 00CTY:KUBAHMIO 3JIEKTPO00OPYyAoBaHUs (110 OTPACIAM).

[Tporpamma oO0mieoOpa3oBarenbHON y4eOHON AMCHUIUIMHBI «XHUMUSD» MpeAHa3HaueHa Ui U3Y4YCHUS
XUMHH B TpodecCHOHaTIbHBIX oOpa3oBarenbHbix opranuzanusax CIIO, peanusyrommx o0pa3zoBaTelbHYIO
MpOrpaMMy CpeIHEro o0IIero oOpa3oBaHus B Ipeleiax OCBOCHUS OCHOBHOW 00pa3oBaTENbHOW MPOrpam-
Mbl CITO (OOIT CITIO) Ha 6a3e 0OCHOBHOTO OOIIEro 0Opa30BaHMs MPU MOATOTOBKE KBATU(DUITUPOBAHHBIX
paboumx, CIIy>Kalux, CIeIHATMCTOB CPETHETO 3BEHA.

[Iporpamma pazpaborana Ha ocHoBe TpeboBanuii PI'OC cpexanero odimiero oOpa3oBaHus, MPEIbSB-
JSIeMBIX K CTPYKTYpE, COACPIKAaHUIO M PE3y/IbTaTaM OCBOCHHS Y4eOHOH TUCHMIUIMHBI «XUMHUSA», B COOT-
BETCTBUU ¢ PexoMeHIaluusMu M0 OpraHu3aliy MOJy4yeHHs cpelHero oOIiero oOpa3oBaHus B Mpenenax
OCBOCHHUS 00pa30BaTEIbHBIX MPOTrPAMM CpPETHETO MpodecCHOHATLHOTO 00pa3oBaHus Ha 6a3e OCHOBHOTO
ob1iero obpa3oBaHus ¢ y4eToM TpeOoBaHUIl (hefepabHBIX rOCyIapCTBEHHBIX 00pa30BaTEIbHBIX CTaH-
JapTOB M TOJy4aeMoil MpoecCHy WM CHEHHaTIbHOCTH CPEIHEro Mpo(ecCHOHANTBHOTO 00pa3oBaHUs
(muceMo [lemapTameHTa rocyAapCTBEHHOM MONUTUKU B chepe MoAroToBKU pabounx kajapos u 110 Mu-
HoOpHayku Poccum ot 17.03.2015 Ne 06-259), ¢ yaerom [IpumMepHOI OCHOBHOW 00pa3oBaTEIbHOMN MPO-
rpaMMBbl CpeIHEro oo1ero oopa3oBaHus, 0400pEHHON pelieHueM (eaepanbHOro yueOH0-MeToIM4eCKOTro
o0beTMHEeHNs TI0 001eMy 00pa3oBaHuto (MpoTokoi ot 28 uroHs 2016 1. Ne 2/16-3).

Copneprkanue mporpamMmbl «XUMHsD» HAIIPABJIEHO Ha JOCTH)KEHHUE CIIEIYIOIUX HeJaei:

* ¢popMupoBaHUE Y OOyHaIOIIMXCSI YMEHUS OLIEHUBATh 3HAUMMOCTb XMMHUYECKOTO 3HAHUS JUISl KaXJI0TO
YeJI0BEKa;

* ¢opMupoBaHUE Y 00OyHarOLIUXCsl L[EJIOCTHOIO MPEACTABIECHUS O MUPE U POJIM XMMHUU B CO3JIaHUU CO-
BPEMEHHOW €CTeCTBEHHO-HAYUYHOW KapTHHBI MUPA; YMEHUS OOBACHATh OOBEKTHI U MPOLIECCHl OKPYKAIO-
1IEH JEUCTBUTEIBHOCTH: IIPUPOJHOM, COMAIIBHOM, KyJIbTYPHOM, TEXHUYECKON CPENbl, — UCIOJb3Ys IS
3TOr0 XUMHUYECKUE 3HAHHUS;

* pa3BUTHE Y 00yYarOIMXCs YMEHUHN pa3nnyarh (akThl U OLEHKH, CPABHUBATh OLIEHOYHBIE BBIBOJIbI, BU-
J€Th UX CBSI3b C KPUTEPUSMHU OLIEHOK U CBSI3b KPUTEPHUEB C ONPEEICHHON CCTEMON LIEHHOCTE!, (hopMy-
JUPOBATh U OOOCHOBBIBaTh COOCTBEHHYIO MO3UIIHIO;

* mpuoOpeTeHue OoOydYaIOUIMMHUCS OIbITa Pa3HOOOpPA3HOM AEATENbHOCTH, MO3HAHMS W CaMOIIO3HAHUS,
KJIFOUEBBIX HaBBIKOB, UMEIOLIUX YHUBEPCAIbHOE 3HAYEHHE JUISl PAa3IMYHBIX BUJOB JI€ATEIbHOCTH (HABbI-
KOB pelleHus MpoOiieM, MPUHATUS pEeIeHUH, OUCKa, aHan3a 1 00paboTku MHPOpMaLUU, KOMMYHHUKA-
THUBHBIX HaBBIKOB, HABBIKOB U3MEPEHUN, COTPYIHUYECTBA, 0€301aCHOr0 OOpAIEHHs C BEIECTBAMH B T10-
BCE/IHEBHOM KU3HM).

B mporpaMmy BKJIIOYEHO cojepaHHe, HalmpaBlIeHHOE Ha (pOpMHpPOBAHUE Yy CTYAEHTOB KOMIIETEH-
i, HeooxoauMeIx Jutst kadyectBeHHOro ocBoeHus OOIT CIIO Ha 6a3ze 0CHOBHOTO 00I1Iero o0pa3oBaHUs €
MIOJIyYEHUEM CPEJIHEro 0o0Iero oopa3oBaHusl; MPOrpaMMbl MOJTOTOBKY KBATHU(PHUIMPOBAHHBIX paboOvMX,
CITy’KallliX, IPOrpaMMBbI MOATOTOBKH crieruanuctoB cpeanero 3seHa (IIITKPC, ITIICC3).

[Iporpamma yueOHON NUCHUIUIMHBI «XWUMUS» SIBISETCS OCHOBOW ISl pa3paboTKu paboyux mpo-
rpamMm, B KOTOPBIX IpodeccuoHadbHble 00pa3oBaTeNbHbIE OpraHU3allii, pealu3yrolle o0pa3oBaTelb-
HYIO Iporpammy cpennero oouiero odpazosanus B npenenax ocsoeHus OOII CIIO Ha 6a3e 0CHOBHOTO
o01iero o6pazoBaHusl, YTOUHSIOT COJepkKaHUEe y4eOHOro MaTepuaa, mociie[0BaTeIbHOCTh €ro U3y4eHus,
pacnpeziesieHne y4eOHbIX 4acoB, TEMaTUKY pedeparoB, BUIbl CAaMOCTOSATEIbHBIX PadOT, YUUTHIBAs CIie-
U(UKY MPOrpaMM MOATOTOBKH KBAJTHM(PHUIMPOBAHHBIX pabOUMX, CIYXKAIUX M CIELUAINUCTOB CPEIHEro
3BEHa, OCBanBaeMoi mpodeccuu Win CrenualbHOCTH.

[TporpamMa MOKET HMCIIOJIB30BAThCA JPYTUMH NMPOo(ecCHOHANBHBIMUA 00pa30BaTeIbHBIMU OpTraHu3a-
LUSMH, peaTU3yIIUMU 00pa30BaTeNIbHYI0 IPOrpaMMy CPEIHEr0 00IIEro
obpazoBanus B npeaenax ocBoeHuss OOIl CIIO na 6a3e ocHoBHOro obmero odpaszoBanus (IITIKPC,
[IICC3).



1.2. O0mas xapakTepucTHKA y4eO0HOM AUCHUIIMHBI « XHUMHSD)

XUMHS — 3TO HayKa O BEILECTBAX, UX COCTaBE U CTPOCHHUM, CBOMCTBAX U NMPEBPALLCHUSX, 3HAUEHUH
XMMHMUYECKUX BEIIECTB, MATEPUAJIOB U IIPOLIECCOB B IPAKTUYECKON JESTEIbHOCTH YEJIOBEKA.

Copnepxanue o01eo0pa3oBaTenbHON yueOHOM NUCUMIUIMHBI «XHMHUS» HalpaBI€HO Ha YCBOEHHUE
00y4aroImuMHUCs OCHOBHBIX TOHSTHIA, 3aKOHOB U TEOPUN XMMUH; OBJIAJCHHE YMEHUSMHU HAOIIOAATh XU-
MHUYECKUE SIBJIECHHUS, IPOBOJUTh XUMHUUECKUN HKCIEPUMEHT, IPOU3BOIUTh pacueThl Ha OCHOBE XUMHUE-
CKuX (hOpMYJI BELIECTB U YPABHEHUH XUMHUECKUX PEAKIIUH.

B nponecce uzyueHust XuMuu y oOy4yaroIIuXcsl pa3BUBAIOTCS [103HABATEIbHbIC MHTEPECHl U UHTEJI-
JIEKTYAJIbHBIE CITIOCOOHOCTH, MOTPEOHOCTH B CAMOCTOSATEIILHOM MPUOOPETEHHS 3HAHHUHA 110 XUMHUH B COOT-
BETCTBUU C BO3ZHHMKAIOIIMMU >KU3HEHHBIMU NPoOJIeMaMH, BOCIIMTHIBAECTCS OEpEeKHOE OTHOLICHUS K IPH-
poJie, TOHUMaHHUE 37J0POBOT0 00Opas3a KU3HU, HEOOXOAWMOCTH MPEAYNPEKICHUS SBICHHHA, HAHOCSIIUX
BpeJl 30POBbIO U OKpYyxaroliel cpene. OHM OCBaMBaIOT MIPUEMBI IPaMOTHOT0, OE30I1aCHOI0 UCIIOJIb30Ba-
HUSI XUMHUYECKUX BEIIECTB M MaTEpUAJIOB, IPUMEHSAEMBIX B OBITY, CEJICKOM XO3SHCTBE M Ha MPOU3BOJ-
CTBE.

[Ipu cTpyKTYypHpOBaHUHU COJIEPKAHUS 0011e00pa30BaTeIbHON yueOHOM TUCIMITIIMHBI A7 TpodeccH-
OHAJIbHBIX 00Pa30BaTENbHBIX OPraHU3aLUM, peaTu3yoIX 00pa30BaTEeIbHYIO0 POrpaMMy CpeJHero 00-
mero oopasoBanus B npenenax ocsoerns OOIT CITO na 6a3e 0CHOBHOTO 00IIero oopa3oBaHusl, YIUTHI-
Bajlach OOBEKTHBHASI PEaIbHOCTh — HEOOJIbIIOW 0O0BEM 4YacoB, OTIYIIEHHBIX HAa M3y4eHUE XMMUHU U
CTpPEMJIEHHE MaKCHMaJIbHO COOTBETCTBOBATh MJESIM pa3BuBaroliero ooyuenus. [loatomy Teopernyeckue
BOIPOCHI MAKCHUMAJIBHO CMEUIECHBI K Hayally U3y4eHHsI TUCIUIUIMHBL, C TEM YTOObI OCHEnYoUMi (pakTu-
YECKUM MaTepras pacCMaTpUBAJICS HA OCHOBE U3YYEHHBIX TEOPHM.

Peanuzanus 1eAyKTUBHOIO MOAXO0JA K M3YYEHUIO XUMHUHM CHOCOOCTBYET Pa3BUTHIO TAKHUX JIOTHMYe-
CKHUX OTIepanuii MBIIUICHHS, KaK aHAJIN3 U CHHTE3, 0000IIEeHIE U KOHKPETU3aIUs, CPABHEHNE W aHAJIOTHS,
cucTeMaTHh3alus U KiacCupuKauus u Jp.

N3yuenne xumun B Mpo(ecCHOHATBHBIX 00pa30BaTeIbHBIX OPTaHU3AIMSX, PEATU3YIOINX 00pa3oBa-
TEJIbHYIO PorpaMMy cpesiHero obuiero oopazoBanus B npenenax ocBoeHus OIIOIT CITO na 6a3e ocHOB-
HOTO 00IIero o0pa3oBaHus, UMEET CBOM OCOOEHHOCTH B 3aBUCHMOCTHU OT PO MPOPEeCcCHOHATBHOTO
00pa3zoBaHMsl. DTO BBIPAXKAETCS B COJIEPKAaHUHM 00yUYEHMs, KOJIMUYECTBE YacOB, BbIIEISAEMbIX HA U3yYEHHE
OTJENbHBIX TEM IIPOrPaMMBI, ITyOMHE X OCBOEHUS O0yUarOIIMMHUCS, 00beMe U XapaKTepe MPaKTUYECKUX
3aHATHUH, BUJaxX BHEAYIUTOPHON CAMOCTOSITEILHON pabOThI CTYIEHTOB.

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

ITpu ocBoenun npodeccuit CIIO u cneunansHoctelt CIIO conumanbHO-3KOHOMUYECKOTO MPOQUIIs,
cneuuansHocteit CIIO rymanutapHoro npouis paccMaTpuBaeTCss XUMHUUECKUN KOMIIOHEHT €CTECTBEH-
HO-HAyYHOTO 00pa3oBaHMs B Mpejeiiax U3y4eHHs yueOHOM AUCIUIUTMHBI « ECTeCTBO3HAHMEY TTPEAMETHOM
obnactu «EctectBennble Haykn» PI'OC cpegHero oduiero oopa3oBaHusl.

Crieruduika u3ydeHUs] XUMUU TIPU OBJIAJCHUH TPO(ECCHSIMH M CIEIUATBHOCTIMH TEXHUYECKOTO
npoduiis oTpaxeHa B Kaxaoi Teme pazgena «CoaepxaHue ydeOHOM TUCHUIUIMHBDY B pyOpuke «IIpo-
¢uiabHBIE U TPO(ECCHOHATIBHO 3HAYMMBbIE AJIEMEHTHI COAEpPKaHU». DTOT KOMIIOHEHT peallu3yeTcsl Ipu
MH/IMBUYaIbHOM CaMOCTOsATEeNbHONW paboTe oOywaromuxcs (HamucaHuu pedepaTroB, MOATOTOBKE CO00-
IIEHHH, 3allKUTe IPOEKTOB), B Mpoliecce y4eOHOM AeITeIbHOCTH MO/ PYyKOBOJICTBOM IIpenoaaBares (Bbl-
MOJTHEHUH XUMHYECKOT0 HKCHEPUMEHTa —I1ab0paTOPHBIX OMBITOB M MPAKTUYECKUX palboT, perieHuu
MPAKTUKO-OPHEHTHPOBAHHBIX PACUETHBIX 33724 U T. [I.).

B coneprxanum yueOHOM TUCIMITIIMHBI JJIS1 €CTECTBEHHO-HAYYHOT0 Mpoduiisi MpodhecCHoHaIbHO 3Ha-
YUMBI KOMITOHEHT HE BBIJIENICH, TaK KaK BCE €r0 COJEpIKaHUe SBISETCS MPOQUIBHO OPUEHTHPOBAHHBIM
Y HOCHUT NPO(ECCHUOHATIBHO 3HAYUMBIN XapakTep.

B mpouecce u3yyeHus: XUMUU TEOPETUUYECKUE CBEIEHHUS JOIMOJIHAIOTCS JEMOHCTpalMsIMH, Jabopa-
TOPHBIMHU OIBITAMHU M NMPAKTHYECKUMH 3aHATUSAMHU. 3HAYUTEIBHOE MECTO OTBOJUTCS XUMHUYECKOMY JKC-
nepuMeHTy. OH OTKpBIBa€T BO3MOXKHOCTH (DOPMHUPOBATH y OOyUalOMIMXCsl CHEelMalIbHbIE MpEeIMETHbIE



yMeHus: paboTaTh C BEIIECTBAMH, BBIIIOJIHATH MPOCThIE XUMUYECKUE OMBITHI, YIUTh 0€30MIaCHOMY H 3KO-
JIOTUYECKH TPaAaMOTHOMY OOpAaIlleHHIO C BEIIeCTBaMHU, MaTepuaiaMH U MpoleccaMu B OBITY M Ha MPOU3-
BOJICTBE.

Jns opraHuzanuy BHEAYJUTOPHOW CaMOCTOATENBHON pabOThI CTYIEHTOB, OBIAAEBAIOIINX Mpodec-
cusimu CIIO u criermanbHOCTSIMU CITO TEeXHUYECKOTO U €CTeCTBEHHO-HAYyYHOro mpoduieii npodeccro-
HaJIBHOIO 00pa3oBaHusl, MPEJCTABICH MPUMEPHBIN NepeueHb pedepaToB (AOKIAI0B), WHIAUBUAYAIbHBIX
IIPOEKTOB.

B mpornecce n3ydeHus XuMuu BakHO (POpMHUPOBaTH MHPOPMAIMOHHYIO KOMIIETEHTHOCTh 00Oyuaro-
muxcs. [loaToMy nmpu opraHM3anuu CaMOCTOSATENBHOM paboThl HEOOXOAMMO AKIIEHTUPOBATh BHUMaHHE
oOyuaroluxcsi Ha Moucke MHpOpMaluu B CpelcTBax MaccMmenua, MuTepHere, yueOHON U cHEHalbHOM
JUTEpaType C COOTBETCTBYIOIIUM O()OPMIICHHEM M MPEICTABICHUEM PE3YJIbTAaTOB.

Uzyuenue oOmieoOpa3oBaTenbHON Yy4eOHOM MUCHUIUIMHBI «XUMUS» 3aBEpIIaeTcsi MOJl BeJCHUEM
uTOroB B (popme nudepeHIMPOBAHHOTO 3aUeTa UM SK3aMEHA B PaMKax MPOMEKYTOUHOW aTTeCTaIHH
crynentoB B mporecce ocsoenuss OOII CIIO ¢ monydenuem cpeanero oomiero odpazosanus (ITIIKPC,
[IICC3.)

1.3. MecTo y4eOHOI TMCHUIJIMHBI B Y4eOHOM IJIaHe
JuciumimHa BXOIUT B 001e00pa30oBaTeNbHBIA UK W OTHOCHTCS K 0a30BBIM 00IIc00pa3oBaTelib-

HBIM JUCHUIIJIMHAaM.

1.4. Pe3yabTaThl 0cBOeHHS YU4eOHOI AU CHMIIIMHBI

OcBocHHE copep)aHUs y4eOHON AMCHHUILTUHBI «XWMHS» 00CCIeYNBACT JOCTHIKCHUE CTYJICHTaMHU
CIIEYIOIIUX Pe3yIbTaTOB:
* JIUYHOCHMHDBIX:
— YYBCTBO IFOpPJOCTH M YBaKEHHUS K UCTOPHH U JTOCTHXKEHUSIM OTEYECTBEHHON XMMHYECKON HAYKU; XU-
MUYECKH TPaMOTHOE MOBEICHNUE B TPO(HECCHOHATLHOM ICATEILHOCTH U B OBITY IIPH 00palleHuy ¢ XUMHU-
YECKUMHM BEIIECTBAMU, MaTEpPHAJIaMH U MPOIIECCaMU;
— TOTOBHOCTH K MPOJIOJDKEHUIO 00pa30BaHMs M MOBBIIICHUS KBATH(PHUKAINN B N30paHHOH mpodeccro-
HaJIbHOM JIESITEIIbBHOCTH U 00bEKTUBHOE OCO3HAHKE POJIM XUMHUYECKUX KOMITIETCHIIHI B 3TOM;
—  YMEHHUE HCIIOJIb30BaTh JOCTHKCHHUS COBPEMEHHOW XMMHUYECKON HAYKU M XUMHUYCCKUX TEXHOJIOTHU
JUIS TIOBBIIIEHUS COOCTBEHHOTO HMHTEIUIEKTYaJIbHOTO Pa3BUTHs B BBIOPAHHOUN MpodecCHOHANbHON aes-
TEJIbHOCTH;
*  MexcnpeomMemHuix:
— HCIOJIb30BAaHME PA3IIUYHBIX BUJOB MMO3HABATEIILHON JCSITEILHOCTH M OCHOBHBIX HHTEJUICKTYAIbHBIX
oreparii (MoCTaHOBKH 3a7auu, (hOpMYIHPOBAHUS TUIIOTE3, aHAIN3a U CUHTE3a, CPaBHEHHsI, 0000IICHNUS,
CUCTEMATH3AIlMH, BBISBICHUS TPUIMHHO-CIICICTBEHHBIX CBS3CH, MOWCKA aHAJIOTOB, (OPMYIUPOBAHUS
BBIBOJIOB) JJIsl PEIICHUS TOCTaBICHHON 3a/laud, MPUMEHEHHE OCHOBHBIX METOJOB MO3HaHMs (Habmrome-
HUSI, HAYYHOTO IKCIIEPUMEHTA) JIUTS H3YUCHHS PA3IMYHBIX CTOPOH XUMHUIECKUX OOBEKTOB M TIPOIIECCOB, C
KOTOPBIMH BO3HHKAeT HEOOXOIMMOCTh CTANIKUBATHCS B MPOPECCHOHATBHOMN cdepe;
— WCIOJIF30BaHUE PA3IMYHBIX UICTOYHHKOB JIJISl TIOJTYYCHHS XUMUYSCKOW HH(pOpMAIIK, YMEHHUE OTICHUTH
€€ IOCTOBEPHOCTH JJIsl JOCTUKESHHSI XOPOIIIUX Pe3ylbTaToB B MpodecCHoHanbHOU cdepe;
* npeomMemHbvix:
— c(hOpMHUPOBAHHOCTH MPEACTABICHUI O MECTE XUMHUU B COBPEMEHHOI HAay4yHOW KapTHHE MUPA; MOHU-
MaHUE POJIM XUMHH B (DOPMHUPOBAHHH KPYro3opa u (HYHKIIMOHAILHOW TPAMOTHOCTH YeJIOBeKa JIIs pellne-
HUS IPAKTHYECKUX 3a7a4;
—  BJAJICHWE OCHOBOIIOJIATAOIIMMHA XUMHUYCCKUMH TOHSITHSIMH, TCOPHUSIMHU, 3aKOHAMH M 3aKOHOMEPHO-
CTSIMH; YBEPEHHOE TIOJIb30BaHNE XUMUYECKON TEPMUHOJIOTUEN U CHMBOJIMKOM;
—  BIIaJICHHE OCHOBHBIMH METOJaMH HAyYHOTO ITO3HAHUS, MCIIOJIb3yeMBIMH B XUMUU: HAOIIOJACHHUEM,
OMHCaHUEM, U3MEPEHUEM, SKCIIEPUMEHTOM; YMEHHE 00padaThiBaTh, OOBACHATH PE3yabTaThl MPOBEACH-
HBIX OTBITOB M JIeJIaTh BBIBOJBI, TOTOBHOCTD M CIIOCOOHOCTH MMPUMEHSTh METOBI IO3HAHUS ITPU PEIICHUH
MPAKTUYECKHX 3a7a4;



— c(opMUPOBAaHHOCTh YMEHHS J1aBaTh KOJUYECTBEHHbIC OLEHKH M MPOU3BOIUTH PACUETHl MO XUMHUE-
CKUM (popMyJiaM U ypaBHEHUSIM;

— BJIQZICHUE TIPAaBWJIAMHU TEXHUKH 0€30MaCHOCTH MPH UCIIOJIH30BAHUN XUMHUECKUX BEIIECTB;

— c(OopMHUPOBAHHOCTh COOCTBEHHOM MO3ULIUH 110 OTHOIIEHUIO K

XUMHAYECKON HH(OpMaIUK, TOTy4aeMOi U3 Pa3HbIX UCTOYHUKOB.

2. CTpykTypa U cojaeprkaHHe TUCHHILTHHBI
2.1. O0beM JMCHUILIMHBI H BUAbI Y4eOHbIX 3aHATHH

KosmuecTBO 4acoB Ha 0CBOEHHE IPOrPAMMBbI AUCHUIIIMHBI
MaxkcumanbHOi yueOHOU Harpy3ku oOyudatomierocs — 171 4acoB, B TOM 4ucIe:
00s13aTeIbHON ayJUTOPHOM yueOHOUM Harpy3ku oOydatomerocs - 114 gacos;
KOHCYJIbTallMK JU1s o0yyatonuxesa - 10 yacos
CaMOCTOATENIbHON paboThl oOyuarorerocs — 47 Jaca.

. Obvem ua-
Buji yueOHBIX 3aHATHIH
cos
MakcuMalibHas yueOHasi Harpy3Ka (Bcero) 171
O0si3aTe/IbHAs AYAUTOPHAS y4eOHAast HATPY3Ka (BCEro) 114
B TOM YHCJIE:
JEKIAN 54
NpaKTHYECKUE 3aHATUS 60
KoHcy1bTanuu 1/1s1 00y4aromuxcs 10
CamocrosiTebHas padoTa odyuaromerocst (Bcero) 47
Apyrue  —
. 1,2 cemectp;
Dopma npomeIcymounoil ammecmayuy o OUCHUNIUHE B s 3 ce
MecTpe




2.3 Tematnueckuii IUIaH

Buna yueOHoii padoThl

KoaunuecTBO 4acoB

BBenenue 1

1. OBIIAS 1 HEOPTAHUYECKA S XUMUA 73
2. OPTAHUYECKAS XM 40

KOHCYJIbTAIIUU 10

BHEayJUTOpPHAsi CAMOCTOsITeNIbHas paboTa 47

[TpomesxyTounas arrecranus B popme qudpepeHInpoBaHHOTO 3a4eTa

Bcero 171




3. YCJIOBUS PEAJIM3ALIMU ITPOTI'PAMMBI TIUCHUITJINHBI

3.1. XapakTepucTuka OCHOBHBIX BHIOB YU€OHOH ACATEIHHOCTH CTYICHTOB

Conep:xanue o00y4e-
HUS

XapaKTepucTHKA OCHOBHBIX BH/I0B /IefiITe/IbHOCTH CTY/ACHTOB (HA YPOBHe y4eOHbIX AeiicTBHUIA)

1

2

BBenenue

Copep:xanue yueOHOro MaTepuana

WHCTpyKTaX NO TEXHUKE OE30MacHOCTH M OXpaHe Tpyda mpu padore B kaOuHeTe XMMUU. HaydHble METOABI NO3HAHUS
BELIECTB M XUMHUYECKHUX siBIeHUI. Poib skcmepuMeHTa M Teopuu B XUMHH. MOAETUpOBaHUE XUMUYECKUX IPOIIECCOB.
3HaueHue XuMuu pu ocBoeHnu creruanbHoctei CI1IO TexHrmdeckoro npoduis mpodecCHoHaTBHOr0 00pa3oBaHUs.
BxonHas paboTa 3a Kypc OCHOBHOM HIKOJIBI.

CamocrosiTesibHas padoTa 00y4arOIIUXC:
Nzyuenne nnctpykuuii no OT. Coobuienne «3HaueHne XUMHH B )KU3HU YEIIOBEKay.

Pa3nea 1. OBIIIASA U HEOPTAHUYECKASA XUMUSA

Tema 1.1.
OCHOBHBIE TIOHATHASA U
3aKOHBI XUMUU

Copep:xanue yueOHOro MaTepuana

OcHoBHbIe nTOHATUS XUMHUH. BemectBo. Atom. Monekyna. XuMuueckuit snemeHT. Astorponusi. [IpocTsie U clI0KHbBIE
BemecTBa. KauecTBEHHBIN W KOJIMYECTBEHHBIA COCTaB BEIIECTB. XUMUYECKUE 3HAKU U Popmysbl. OTHOCUTENBHBIE aTOM-
Has U MOJIEKYJIsIpHas Maccel. KonndecTBo BemecTsa.

OcHoBHbIE 3aKOHBI XUMUHU. CTEXMOMETPUs. 3aKOH COXPaHEHUsI MacChl BEIIECTB. 3aKOH MOCTOSHCTBA COCTaBa BEIIECTB
MOJICKYJIIPHON CTPYKTYpPHI. 3aKOH ABOTaJpO U CIEICTBUSI KX HETO.

[TpakTuueckoe 3anstue Nel
Pemrenue 3ai1au Ha HaXOKJIEHUE OTHOCUTEILHON MOJIEKYJISIPHOM Macchl, ONpPEIEICHUE MAaCCOBOM 10N XUMHYECKUX dJIe-
MEHTOB B CJIO’)KHOM BEIIIECTBE.

[TpakTryeckas pabora Ne2. CocTaBieHHe ypaBHEHUH XUMUYECKUX PEaKIHH.

CamocrosiTenbHast paboTa 00yJaroxcs:

Pemrenue 3a1a4 Ha HaXOX/I€HUE OTHOCUTEIBLHON MOJIEKYJIIPHOM MAaccChl, OIpeesIEHHe MAaCCOBOM JTOJIM XMMHUYECKHUX dJle-
MCHTOB B CJIOKHOM BEIIECCTBC, KOJIMYCCTBA BEUICCTBA U T.1. Koncmexr «IloHsaTHe 0 XUMHUYECKOH TEXHOJIOI'UH, o1o u
HAHOTEXHOJIOTUIY.

Tema 1.2.
[Iepuoanueckuii 3aK0H
n Ilepmonnueckas cu-

Conepkanrie ya4eOHOro MaTepuaia

Ilepnognuecknii 3akon [[.M. MenneneeBa. Otkpsitue /I.11. MenneneessiM Ilepuonnueckoro 3akona. [lepuoanueckas
TaOJIUIla XUMUYECKUX JJIEMEHTOB — Tpadudeckoe OTOOpakeHHE MepHuoandecKoro 3akoHa. CTpyKTypa MEepHOIUYECKOn




crema XUMHUYECKHUX
anementoB .M. Men-
JieneeBa U CTPOCHHUE
aToma

TaOIUIIBL: IEpUOBI (MasIble U OOJIBIIINE), TPYIIIHI (TJIABHASI U TOOOYHAs).

Crpoenue atoma u nepuoauueckuii 3akon .M. MenneneeBa. AToMm — ciioxHas yactuia. Sapo (IpoToHbl U HEUTPO-
HBI) U 3JIEKTpOoHHas oOoouka. M3oTomnbl. CTpoeHHE AJIEKTPOHHBIX 000J0YEK aTOMOB 3JIEMEHTOB MalbIX MeproaoB. Oco-
OCHHOCTH CTPOEHHS JIEKTPOHHBIX 000JI0YEK aTOMOB AJIEMEHTOB OOJIBIINX MEPUOIOB (IEPEXOTHBIX AIEMEHTOB). [loHsATHE
00 opOuTansx. s-, p- u d-opOurtanu. IJIEKTPOHHBIC KOHPHUTYpaIIK ATOMOB XUMHUYECKHUX DJIEMEHTOB.

3HavYeHHE NEPUOJUIYECKOTO 3aKOHA U IEPUOIUUYECKON CUCTEMbI XUMHUeCcKuX 35ieMenToB [[.1. MenpeneeBa aiis pa3Bu-
THS HAYKU ¥ MOHUMAaHMs XUMHUYECKON KapTHHBI MUPA.

[TpakTuueckoe 3ansarue Ne3. «Pemenne 3ana4 u ynpaxseruii. CoctaBiaeHUe dJIEKTPOHHO-Tpaduueckux Gopmym cTpoe-
HUSI ATOMOBY.

HpaKTI/IquKOG 3aHsaTHEe No4. ((MOI[GJ'II/IpOBaHI/Ie IMOCTPOCHUA HepHOHHHGCKOﬁ Ta6J'II/II_[LI XUMHNYCCKHUX 3JICMCHTOB»

[IpaxTnueckoe 3ansatue NeS. Cemunap « [lepuoauueckuii 3akon u [leproguueckas cuctemMa XUMUYECKUX 3J1€EMEHTOB
JA.N.Menneneea. CTpoeHHE aTOMa.

CamocrosiTenbHast padoTa 00yJarouxcs:

Pemienue 3aau u ynpaxHeHUil Ha pacdyeT KOJIMYECTBA MPOTOHOB, HEMTPOHOB, 3JEKTPOHOB B aTOMAaxX Pa3IMYHbIX XUMHYeE-
ckux 35eMeHToB. CocTaBlIEHHE CXEM CTPOCHUSA U DJICKTPOHHBIX KOH(i)I/IpraIII/II\/JI aTOMOB XUMHNYECKHUX 3JICMCHTOB.
Coobmuenne «/cnonb30BaHUE PAJMOAKTUBHBIX U30TOMOB B TEXHUYECKUX LIETISX .

I[oxcnaz[ «PeHTrenoBckoe H3JIYYCHHUC U €TI0 MCIIOJIB30BAHMEC B TCXHUKC U MCOAUIIUHC)

Tema 1.3.
Crtpoenue BeriecTBa

Copep:xaHue yueOHOT0 MaTepuana

KoBanentHass xumuueckas cBsi3b. MexaHuU3M 00pa30BaHUS KOBAJIEHTHOM CBs3M (OOMEHHBIH U JIOHOPHO-
aKLENTOPHBIN). DIEKTPOOTpULATENBbHOCTh. KOBaeHTHBIE NOISPHAS U HENOJIIpHAs CBsi3U. KpaTHOCTh KOBaJIEHTHOH CBSI3H.
MonekynsipHble 1 aTOMHBIE KpUCTAJIIIMYEeCKHe pereTku. CBOWCTBA BEIIECTB ¢ MOJIEKYJISIPHBIMU U aTOMHBIMU KpUCTaJIN-
YECKUMHU PELICTKAMH.

WNonnas xumuyeckas cBsizb. Katnonsl, ux oOpazoBaHHe U3 aTOMOB B pe3yjbTaTe Mpoliecca OKUCIEHUs. AHHUOHBI, UX
o0pa3oBaHMe U3 aTOMOB B pe3yJbTaTe Impoliecca BocCTaHOBIEHUs. VIOHHas CBSA3b, KaK CBSI3b MEX/y KATHOHAMU U aHHOHA-
MU 32 CYET AJIEKTPOCTAaTUYECKOTo NMpuTshkeHus. Kimaccudukaiys HOHOB: IO COCTaBy, 3HAKY 3apsi/ia, HATMYMIO THAPATHOU
o6osnouku. MoHHbIe KpucTauinyeckue penietku. CBocTBa BEIECTB ¢ MOHHBIM THIIOM KPUCTAJUTMYECKON PEIIETKH.

Merammueckas cBA3b. MeTaimmyeckass KpUCTAINYECKas PEIIETKA U METAUINYeCKasi XUMUYECKas CBA3b.

ArperaTHble COCTOSIHMS BEILIECTB M BOJOPOHAS CBsI3b. TBepaoe, )KUIKoe U ra3000pazHoe cocTosiHus BeecTs. Ilepe-
XO/Jl BEIIECTBA U3 OJHOI0 arperaTHOro COCTOSAHUA B Apyroe. Bomopoanas cBs3b.

Yuctele BemecTBa U cMecu. [lonarue o cMecu BenecTB. 'oMorenHsle u rereporennsle cmecu. CoctaB cMecei: 00b-




€MHas U MaccoBas JJOJIM KOMIIOHEHTOB CMECH, MaccoBas J0JIsl TpUMecei.
Hucniepcusie cuctemsl. [lonsTre o qucnepcHoi cucteme. Jucnepcuas ¢asza u nucnepcronHas cpena. Kiaccuduxarms
aucrepcHbIx cucreM. [IoHsTHe 0 KOJUIOMIHBIX CUCTEMAX.

[Ipaktuueckoe 3anstue Neb. «IIpurotoBiieHne cycreH3uu U dMyJibcui. O3HaKOMIIEHUE CO CBOMCTBAMU JU CTIEPCHBIX
CUCTEMM.

[IpakTuueckoe 3ansitue Ne 7. Cemunap no reme «CTpoeHHE BELIECTBa»

CamocrosiTenbHast padoTa 00yJaroumxcs:

Pabota c ydeOHoii nureparypoii u MHTEepHET - pecypcamu. M3roroBneHne KpUCTAUTMUECKUX PEIIETOK AJIEMEHTOB M Be-
mecTB. Jlokian «Kuakue kpucramuis», «MUHEPAIBHBIE U TOPHBIE IIOPOIBI KAK IIPUPOIHBIE CMECH».

Pedepar «/lucnepcHble CHCTEMBI B )KH3HU YEIIOBEKAY.

Tema 1.4.

Bona. PacTtBOpBI.
DneKTpoNIuTHYECKast
JTUCCOTTHAITUS

Copep:xanue yueOHOro MaTepuana

Bopna. PactBopsl. PacTBopenne. Bona kak pactBoputens. PacTBopuMocTh BelecTB. HachlllleHHBIE, HEHACHIILICHHBIE,
MIEPECHIIIEHHBIE PACTBOPHI. 3aBUCUMOCTh PACTBOPUMOCTH Ta30B, KUJIKOCTEH M TBEPABIX BEIIECTB OT Pa3IMUYHBIX (HaKTO-
pOB.

MaccoBas 10111 paCTBOPEHHOT'O BEIIECTBA.

DNEeKTpONUTHYECKAsT TUCCOIUAIUA. DICKTPOJIUTH U HEDJEKTPOJIMTHI. DIIEKTpOIUTHYECKass aucconuanus. CTeneHb
ANEKTPONUTHYECKON auccoruanui. CHUIIbHbIE U Ca0ble AMEeKTPONUThl. OCHOBHBIE TMOJIOKEHUS TEOPUU DIEKTPOIUTHUE-
CKOH JHUCCOIIMAIINN.

Kucnorel, 0CHOBaHUS U COJIM KaK JIEKTPOJIUTHI.

[Tpaktuueckoe 3anstue Ne8. «[IpurotoBiieHre pacTBOpa 3aJaHHON KOHIICHTPALIUI.

HpaKTI/I‘leCKOC 3aHATUC N99.((C6MI/IHap o teme «Boga. PaCTBOpLI. 3J'IeI(TpOJ'II/ITI/I‘-ICCKa$I JAUCCOoLUaIs»

CamocrodrenbHas paboTa 00y4aroIXcs:

Pemenue 3aay Ha HAXOXKJIEHUE MACCOBOM JTOJIM pacTBOpeHHOro BeniectBa. KoncnekT «Boma. YHUKanbHbIE CBOMCTBA BO-
nbl». Koncnekr §4.3 «KéctkocTh BobI M ciocoObl ee ycTpaneHus». [Ipesenranus «lIpuMeHnenne Boabl B TEXHUUECKHUX
LETISIX ).

Tema 1.5.
Knaccudukamms veop-
FaHUYECKUX COCJMNHE-
HUM 1 UX CBOICTBa

Copep:xanne yueOHOTo MaTepuana

KucnoTel 1 ux cBoiictBa. KHCI0THEI Kak QJICKTPOJIHUTEI, UX KJ'IaCCI/I(bI/IKaHI/ISI M0 pa3JIMYHBIM IIPHU3HAKaAM. XUMHYECKHE
CBOMCTBA KUCJIOT B CBETE€ TEOPHH DJIEKTPOIUTHYECKON nucconuanuud. OcoOEHHOCTH B3aWMOJCUCTBUS KOHIICHTPHUPOBAH-
HOM CEpHOU M a30THOM KUCIOT ¢ MeTautaMu. OCHOBHBIE CITOCOOBI TIOJYICHHS KUCIIOT.




OcHoBaHus 1 ux cBorcTBa. OCHOBAaHMS KakK AJICKTPOJIUTHI, MX KJIacCU(PUKALMS MO Pa3IUYHBIM MTPU3HAKAM. XUMUYe-
CKHME CBOMCTBA OCHOBAHUM B CBETE TEOPHUU DJIEKTPOJUTHUECKON Truccouranuu. PasioxeHrne HEpaCTBOPUMBIX B BOJAE OCHO-
BaHHi. OCHOBHBIE CITOCOOBI TIOJYYCHHSI OCHOBAHHM.

Comu u ux coiictBa. Conu kak 37eKTposiuThl. CoJii CpeiHHUEe, KUCIIbIE 1 OCHOBHbIE. XMMUYECKHUE CBOMCTBA COJICH B
CBETE TEOPUH DJIECKTPOJIUTHUECKON uccoruanui. CriocoObl MOyIeHHS COJIeH.

Oxcunsl u ux cBoiictBa. Coseobpasyromme U HecolieoOpasyromue okcuabl. OCHOBHBIE, aM(pOTEPHBIC M KHUCIOTHBIC
OKCHJIbI. 3aBUCUMOCTh XapaKTepa OKCHJIa OT CTEIEHU OKUCIICHHUS 00pa3yrolIero ero Meraiia. XUMHYECKHE CBOMCTBA OK-
cuoB. [lonydyeHue okcuaosB.

[Ipaktuueckoe 3ansitue Nel0. «3yueHue CBOMCTB KUCIOT»

[Ipaktnueckoe 3ansitue Nel 1. «M3yueHne cBOMCTB OCHOBAHUM U COJIECHN.

IIpakTnueckoe 3anarue Ne 12. «['eHeTnueckas cBA3b MEXY KJIaCCaMH HEOPTaHUYECKUX COEIMHEHUII.

CamocrosTenbHas paboTa 00yJaromuxcs:

Pabota ¢ 1onoNMHUTEIBHOM TUTepaTypoii 1 nHTEpHET pecypcamu. CoobuieHne «Mcnoiap30BaHNe CEPHOM KUCIOTHI B IIPO-
MBIIIJICHHOCTH

CooOuienue «/cnonbp3oBaHue 11e104€l B IPOMBIIIIJIEHHOCTH»

Tema 1.6.
XUMUYECKUE PEaKITUH

Coneprxkanne yaeOHOro Marepuasia

Knaccudukanus xuMndeckux peakuuil. Peakuuu coefuHeHus, pa3noxkeHus, 3aMmelieHus, oomena. Katanutuueckue pe-
akiuu. O6paTuMble U HeoOpaTUMBble peakluu. ['OMOreHHbIe U TeTepOreHHbIe PeakMU. DK30TepMUUECKUE U IHIOTEPMHU-
yeckue peakuuu. TemnoBoi 3¢ (HeKT XMMHUUECKUX peakuid. TepMoXuMHUYecKue ypaBHEHHUSI.

OKHCINTENbHO-BOCCTAHOBUTEbHBIE peakiuu. Crenenp okucieHusa. OKUCIUTENb U BocCTaHOBIIEHHE. BoccTaHOBUTEND
1 OKHUCIJIEHHE. MeTo/1 3IeKTPOHHOTro OasiaHca /il COCTAaBICHUS YpaBHEHUHM OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUM.

CkopocTh xumMuueckux peakuuil. [loHaTHE 0 CKOPOCTH XMMHUYECKUX PEaKIMH. 3aBUCUMOCTb CKOPOCTU XUMHYECKHX pe-
aKIUil OT pa3aMyYHBIX (PAKTOPOB: MPUPOABI PEATUPYIOIIMX BEIECTB, UX KOHLEHTPAIMH, TEMIIEpaTyphl, TOBEPXHOCTH CO-
MIPUKOCHOBEHUS U MCIOJIb30BaHUS KaTaJIN3aTOPOB.

OO6patumocTh XUMHUECKUX peakuuil. OOpaTuMble U HeoOpaTUMbIE peakiuu. XUMHUECKOE PaBHOBECHE U CIOCOOBI €ro
CMEILEHUS.

[Tpaktuyeckoe 3ansTue Nel3. «Peakiiuy HOHHOTO 0OMEHay.

HpaKTI/I‘-ICCKOC 3anatue Nel4. «CocraBiaeHue ypaBHeHI/Iﬁ OKHCIHUTCIBbHO-BOCCTAaHOBHUTCIIbHBIX peaKHHﬁ».




[TpakTrueckoe 3ansTue Nel5. «3aBUCUMOCTh CKOPOCTH XMMHUYECKUX PEAKIIUN OT pa3IMUHbIX (PaKTOPOB)

CamocrosrenbHas paboTa 00y4aroIXCs:

Pabota ¢ yueOHoit nmuTepaTypoii . KapTodku ¢ 3a1aHHsIMU 10 COCTABJICHUIO YPAaBHEHHUM peaklMii HOHHOTO oOMeHa. 3aa-
HUS Ha ONpEJeNeHHE CTeMEeHW OKHUCIEHHS 3JEMEHTOB M paccTaHOBKa KOI((PUIMEHTOB B  OKUCIUTEIHHO—
BOCCTAaHOBUTEJIBHBIX PEAKLUAX METOAOM 3JIEeKTpoHHOro Gananca. Coobuienrne «XUMHUYECKUE PEaKIMKU B MPUPOIE U TeX-
Hukey. Koncnekt «lIpakTudeckoe NpuMEHEHHUE dIIEKTPOIIU3a».

Hoxmnan «OBP B mpupose u rexuukey. Pedepar «Karanuz. KatanuzaTtopbl B TpOMBIIIICHHOCTH.

Tema 1.7.

Merannel ¥ HeMeTall-

JIbI

Coneprxkanue y4eOHOro Marepuasia

Mertasmiel. OcoOEHHOCTH CTPOCHHUSI aTOMOB U KpHUCTAJUIOB. Pu3nveckne cBoiicTBa MetaiwioB. Kiaccudukanus meran-
JIOB 110 Pa3jIU4HBIM IIpHU3HAKaM. XMMUYECKHE CBOMCTBA METAJIOB. DJIEKTPOXUMHUYECKUH P/l HANPsHKEHUN MeTaiioB. Me-
TaJJIOTEPMHUSL.

Koppo3us MeTamioB: XUMHUYECKass U JIEKTPOXUMHUUYECKasd. 3aBUCUMOCTb CKOPOCTH KOPPO3UHU OT YCJIOBHUH OKpYXKaro-
et cpenbl. Kitaccuukamnmsi KOppo3uy METAIIOB 110 pa3InIHbIM pu3HakaM. CriocoObl 3alIMTHl METAJUIOB OT KOPPO3HUHU.

O6u1re cnocoObl osyyeHust MetayuioB. [lonstue o metayutypruu. CrutaBbl YepHbIE U LIBETHBIE.

Hemerannbl. OcoGeHHOCTH cTpoeHHs aToMOB. HemeTasuibl — MpocThie BEllecTBa. 3aBUCUMOCTb CBOMCTB I'aJIOTE€HOB OT
ux nojoxenus B [lepuognueckoit cucreme. OKMCIUTENBHBIE U BOCCTAHOBUTEIBHBIE CBONCTBA HEMETAJIIIOB B 3aBUCUMOCTH
OT UX ITOJIOKCHHS B pAAY SJICKTPOOTPUIATCIIBHOCTH.

ITpaktruyeckoe 3anstue Nel6. «llonydeHue, coOupaHue 1 pacro3HaBaHHUE Ta30B.

IIpakTnueckoe 3anarue Nel7. «PenieHne s3kcieprMeHTalIbHbBIX 3a/1a4 110 METAJUIAM U HEMETaJlJIam»

HpaKTI/I‘leCKOC 3aHsaTe Nel§. ((CeMI/IHap 1o TeMe «MeTalllIbl 1 HEMETAILIIBI»)

Kontponbnas padota Nel no pazneny «O011ast 1 HEOpraHuveckas XuMUshH)

CamocrodrenbHas paboTa 00y4aroIXCs:

Pabota ¢ yuebHoit utepatypoit. CoobuieHne «neKTpruuecKkas IpoOBOJUMOCTb MeTallIoB». KoHcnekT «MeTtaisl B MO-
eil mpodeccroHaNnbHOMN AedaTeabHOCTHY. PedepaT no MeTaminyeckuM U HEMETAJUTMUECKUM AJIEMEHTaM (110 BBIOOpY).

Paznea 2. OPTAHUYECKASA XUMUA

Tema 2.1.
OcCHOBHEBIE

IIOHATUA

OpPraHMYeCKOM XUMHH

u Teopus

CTPOCHUS

Conepkanue yaeOHOro MaTepuaia

[Ipeamer opranndeckoit xumun. [IpupoiHbIe, HICKyCCTBEHHBIE 1 CUHTETUYECKHE OpraHndeckre Beniecta. CpaBHEHUE
OpPraHUYECKUX C HEOPraHUYECKUMHU BEILECTBAMM.
XUMHYECKOE CTPOEHUE KaK NOPSJOK COCAMHEHHs aTOMOB B MOJIEKYJIBI 110 BAJICHTHOCTH.




OpPraHUYeCKUX COCIH-
HEHUU

Teopust cTpoeHus: opranndeckux coeguHeHnii A.M. bytiepoa. OCHOBHbBIE TTOJOKEHUSI TEOPUU XUMHUYECKOTO CTPOE-
Hus. M3omepust u n3omepsl. XuMudeckre (opMyJsIbl ¥ MOJETH MOJIEKYJT B OPraHHUECKOW XMMUH.

Knaccudukanusa oprannueckux BemecTB. Kiaccudukaius BemecTs M0 CTPOSHUIO YIJIEPOJIHOTO CKElIeTa U HAIUYHIO
¢byHKIMOHATBHBIX Tpymil. ['omonoru u romonorusi. Hauana nomenknatypsl [IUPAC.

Krnaccudukanus peakuuit B opranndeckoid xumuu. Peakuuu nprcoequHeHus (THAPUPOBAHNUS, TAJIOT€HUPOBAHUS, TH/-
porajoreHupoBaHus, ruapaTaluu). Peakuun otuiemieHus (AeruapupoBaHus, AerUAPOraJoreHUpoBaHus, 1EeruIpaTalnn).
Peakuuu 3amemenus. Peakiiuu nzomepuzanuu.

[IpakTuueckoe 3anarue Nel9. «M3roToBiieHne MoJiene MOJIEKYJI OPraHUYECKUX BELLIECTBY.

CamocTosTenbHas paboTa 00y4aronxcs:
CocraBneHnue CTpYKTYpPHBIX (POPMYJI OpraHUYECKHX BEIECTB, UX M30MepoB U romoiioroB. Koncnekr «Kpyrosoport yrie-
pona B nmpupojie». Coobuienne «Ku3up u nesrenbHocts A.M.byTtieposa»

Tema 2.2. YrueBomo-
POJIbI U MIX MPUPOTHBIC
HNCTOYHUKHU

Coneprxkanue y4eOHOro Marepuania

AJIKaHBI: TOMOJIOTHYECKUH Psif, U30MEpHsl U HOMEHKJIATypa alKaHOB. XUMHUYECKHE CBOMCTBA ajKaHOB (MeTaHa, 3Ta-
Ha): TOpEHuE, 3aMeIleHNE, pa3lIoKeHue, 1eruapupoBanue. [I[pumeHeHe aJkaHoB Ha OCHOBE CBOMCTB.

[uknoankansl. 'oMonoruyeckuil psii 1 HOMEHKIIATypa IUKIOANKaHOB, uX oOmias ¢opmyna. M3omepus mukioanka-
HOB: MEXKJIacCOBasi, yriepoaHoro ckenera. [lomyuenue u ¢pusznyeckue cBOMCTBA IIUKIOAIKAHOB. XUMHUYECKUE CBOMCTBA
HUKIo0ankaHoB. [Ipumenenue.

ATNKeHBl. DTUJIEH, €ro MoJydeHue (JAeTHIpUpPOBAHUEM 3TaHA, JEMOJIMMEpU3aIuell MoJUITUIeHa). [ oMoIornuecKkuit
psia, U30MepHsi, HOMEHKIIaTypa alKeHOB. XMMHUYECKHUE CBOMCTBA ATHIIEHA: TOPEHUE, KAUeCTBEHHbIE peakiuu (o0eciBedn-
BaHHe OPOMHOI BOJbI U pacTBOpa MEpMaHIraHaTa Kajuus), TuapaTanus, noaumepusanus. [Ipumenenne sTuiaeHa Ha OCHOBE
CBONCTB.

Huensl. [loHsTHe 0 queHax Kak yriieBOJAOpoJax C ABYMs JIBOWHBIMU CBsI3SIMU. CONPSOKEHHBIE TUEHBI. XUMUYECKHE
cBoiicTBa OyTaaueHa-1,3 u uzonpena: odbecrBedMBaHNEe OPOMHOI BOJIBI U IOTUMEPU3AIIHS B KAyUyKH.

Ankunbl. AtietuieH. XUMHUYECKHE CBOMCTBA alleTUJIeHA: TOpeHne, o0eclBeunBaHuEe OpPOMHOM BOJIBI, MPUCOETUHEHNE
XJIOPOBOJIOpOJa U ruAparanus. [I[puMeHeHne alieTuieHa Ha OCHOBE CBOMCTB. MexkiaccoBasi M30MEpHs C alKaJueHaMHU.
[Tonydenue aneTusieHa MUPOJIM30M METaHA U KapOUIHBIM CIIOCOOOM.

Apensl. benzon. Xumudeckne CBOICTBa O€H30J1a: TOPEHHE, PEAKIMH 3aMeleHus (TallorTeHUpPOBaHNUEe, HUTPOBAHHE).
[Ipumenenue GeH3oma Ha OCHOBE CBOMCTB. [ oMonornueckuii psia aperoB. Toyos. HutpoBanue Toyona. TpoTui.

[IpupoHble UCTOYHUKU YTiAEBOAOPOAOB. IIpupoaHslii ra3: cocraB, MpUMEHEHHWE B KayecTBe TOIIMBA. [lomyTHbII
He(TsAHOM ra3, ero nepepadorka.Hedts. CoctaB u nepepaborka HedTu. [leperonka nedru. Hegrenponykrel. OxTaHoBoe
YHCI0 OEH3UHOB.




[Tpaktuyeckoe 3ausaTeNe20. «O3nakomienue ¢ kKoywekusiMu «HepTe» u «Kaydayk»

[IpakTuueckoe 3ausTueNe21. Cemunap «YTaeBo10pOIbI».

CamocrodrenbHas paboTa 00y4aroLUXCs:

HazBanus BemecTB o MexayHapoanoit HomeHnkiatype IUPAC.

Hoxknansl «IpupoaHblil U cHHTETHYECKUN KayuyKu», « [oTMBUHMIIXJIOpUA U ero npuMeHeHue», «Kokcoxumuueckoe mnpo-
M3BOJICTBO U ero npoaykuus». Koncnekr «OkTaHOBOE 4MCI0 OEH3MHOB M 1IETAHOBOE YHCJIO IU3EJIbHOTO TOILUINBAY.

Tema 2.3. Kucnopon-
coJiepKaliue OpraHu-
YEeCKHUE COETUHEHUS

Copep:xanue yueOHOro MaTepuana

Cnuprtsl. [Tonyuenue 3Tanona OposkeHUEM TIIIOKO3bl M THApaTalell sTiieHa. [ uapokcuiabHas rpynmna Kak GyHKIHO-
HanpHad. [loHsATHE O IIpeneNbHbIX OJHOATOMHBIX CIIUpTaX. XMMHYECKUE CBOMCTBA 3TAHOJA: B3AMMOJCHCTBHE C HATPHUEM,
o0pa3oBaHMe MPOCTHIX M CIOXKHBIX 3(UpOB, OKuciIeHue B anpaerui. Ilpumenenue 3taHoiga Ha OCHOBE CBOMCTB. MeTuio-
BBIIl CIIUPT U €ro UCIOJIb30BAaHUE B KAUECTBE XUMUUYECKOTO ChIpbs. TOKCHYHOCTh METaHOJIa U IIPaBUJIa TEXHUKHU Oe3zomnac-
HOCTH IpH paboTe ¢ HUM.

MHoroaromHsble criupThl. Mi30Mepust 1 HOMEHKJIaTypa Ipe/ICTaBUTENEN IBYX- U TPEXaTOMHBIX cupToB. OcoOeHHOCTH
XUMHUYECKHX CBOMCTB MHOTOATOMHBIX CIMPTOB, UX KaueCTBEHHOE OOHapyxeHue. OTaenbHbIe PEeICTaBUTEIH: STUICHIJIN-
KOJIb, [JIMLIEPHH, CIOCOOBI UX MOJIyYEHUs], IPAKTUYECKOE IPUMEHEHHE.

®enoin. Pusnyeckue U XUMUYECKUe CBoMcTBa (peHosa. B3anMHoe BiusHUE aTOMOB B MOJIeKyse (heHoa: B3auMoIeH-
CTBHUE C THIPOKCUIOM HATpus U a30THOM KucinoTol. [Ipumenenue ¢eHosna Ha OCHOBE CBOMCTB.

Anbnerusl. [Tonstue o6 ampaerunax. AypJeryaHas rpynna kak QyHkiuoHanbHas. Gopmalblerua U ero cBocTBa:
OKHCJIEHHE B COOTBETCTBYIOLIYIO KUCIIOTY, BOCCTAHOBJIEHHE B COOTBETCTBYIONMI cupT. [losydyeHue anbaernioB okucie-
HHUEM COOTBETCTBYIOMIUX crUpTOoB. [lonukonnencanust ¢popmanbaeruaa ¢ GeHoiroMm B GpeHoIoPpopMambIETHIHYI0 CMOTY.
ITpumenenue popmalbaeriuia Ha OCHOBE €ro CBOMCTB.

Kap6onossie kucnotsl. [lonsrue o kapboHOBBIX KucnoTax. KapbokcuibHas rpynna kak GyHkuuoHanbHasd. ['omonoru-
YEeCKUH Psi/i IPEeNIbHBIX OHOOCHOBHBIX KapOOHOBBIX KUCIOT. [losyueHre kapOOHOBBIX KUCIOT OKUCIEHUEM aJlbIETUI0B.
XWMHYECKUE CBOMCTBA YKCYCHOM KHCIIOTBI: OOIME CBOMCTBA C MHHEPATBbHBIMU KHUCIOTAMH M PEaKius dTepUUKAIINH.
IIpuMeHeHNEe YKCYCHOW KMCIIOTBI HA OCHOBE CBOMCTB. BhIcIIne KUpHBIE KMCIOTHI HA IPUMEPE NMaJIbMUTHHOBOM U CTE€ApH-
HOBOW. MHOr0ooOpa3ue KapOOHOBBIX KUCIOT (11aBejeBasi KUCI0Ta KaK ABYXOCHOBHAs, aKpUJIOBasl KMCIIOTA KaK Henpeaeb-
Hasi, OeH30MHas KUCIIOTA KaK apoOMaTH4ecKas).

Crnoxubie 3¢upsbl 1 xkupbl. [Tonmyuenue ciaoxubix 3¢upoB peakiueit atepudpukanuu. Cioxsbsie 3Gupbl B IpUpOJIE, UX
3HavyeHue. [IpuMenenne cioXHbIX 3()UPOB HA OCHOBE CBOMCTB.

Kupsl kak crnoxsbsle 3¢upbl. Knaccuduxanus xupo. XUMHUYECKHUE CBOMCTBA JKUPOB: THIPOIM3 U THIPHPOBAHHE




KUAKUX KupoB. [[puMenenue xxupoB Ha OCHOBE CBOMCTB. MbLia.

YrneBoabl. YTIEBObI, UX KIacCH(PUKAIUA: MOHOCAXapu bl (TITF0K03a, (PpyKTO3a), Mucaxapuabl (caxapo3a) U Mmojmca-
Xapuabl (KpaxMall U IeJUTI0II03a).

I'moko3a — BemiecTBO ¢ ABOMCTBEHHON (DYHKIIMEH — albAeTUA0CIUPT. XUMHUECKHUE CBOWCTBA TITIOKO3bI: OKHCIICHHUE B
TJIFOKOHOBYIO KHCJIOTY, BOCCTAHOBJICHHE B COPOUT, criupToBOE OposkeHue. [I[pumeHeHme riroko3bl Ha OCHOBE CBOMCTB.

CrpoeHue U XUMHUECKHE CBOMCTBA caxapo3bl. TeXHOIOrn4ecKkrue OCHOBBI MPOU3BOJICTBA CaXapo3bl.

Kpaxman. Ctpoenue monekyiabl. Ou3ndyeckue U XMMHYECKHE CBOMCTBA, HaXOXKICHHE B MPHpoOJAE U Ouosiornyeckas
pouib. [IpumMeHenue.

Henmonoza. Ctpoenue, puznueckue U XuMudeckue cBoiicTBa. Haxoxaenue B npupoje u 6uoaorudeckas posb. [Ipu-
MeHeHnne. CpaBHEHHE CBOMCTB Kpaxmaia U LEJIIH0JI03BbI.

3HaueHue YIrIeBOI0B B )KUBOU MPUPOJE U HKUZHU YETIOBEKa.

[IpakTruyeckoe 3ausaTHeNe22. «M3ydyeHue cBONCTB MNIMLEPUHA U YKCYCHOM KHCIIOTBD».

[IpakTnueckoe 3anaTueNe23. «/3yueHnue cBOMCTB yrieBo10B (TIH0KO3bI, Caxapo3bl, Kpaxmalia).

[Ipaktuueckoe 3anstueNe24. Cemunap «Kucnopozcoaepxaine OpraHndecKiue COeIMHEHUS.

CamocrosiTenbHast padoTa 00yJaronmxcs:

Pabota ¢ yueOHoii tureparypoii u MHTepHeT - pecypcamu. Ilpesentanus «/leficTBue cnupTOB Ha OpraHU3M YellOBEeKay.
Koncnekr «[IpumeHeHue alieToHa B TEXHUKE U MPOMBIIIIIEHHOCTHY. Cool1ieHne «3HaueHue yriieBo0B B )KUBOM npupoje
U KU3HU yesnoBekay. Jloknan « CHHTETUYECKHE MOIOIIME CPEICTBAY.

Tema 2.4. Azotconaep-
Kallue OpraHuYecKue
coenuaenusd. Ilomume-

phI

Coneprxanne yaeOHOro Marepuania

Awmunsbl. [Tonstue 00 aMuHax. AHWINH, KaKk opraHuueckoe ocHoBanue. Ilonydyenne aHwinHa U3 HUTpoOeH3ona. [Ipu-
MEHEHHE aHWJIMHA Ha OCHOBE CBOWCTB.

AMUHOKHCIOTBI. AMMHOKHUCIIOTBI Kak aM(oTepHble TU(YHKIMOHAIbHBIE OPraHUYECKUEe COEAMHEHUS. XUMUYECKHUe
CBOMCTBAa aMUHOKHUCJIOT: B3aUMOJIEHCTBHE CO II€TI0YaMu, KUCIOTaMH U IPYT C IpyroM (peaxuus noaukoxaeHcauun). [len-
THUJHAs CBSI3b U noaunenTuabl. [[pumeHeHre aMHHOKUCIIOT Ha OCHOBE CBOMCTB.

benku. [lepBuunas, BropuyHas, TpeTUYHAs CTPYKTYpbl OENKOB. XMMUYECKHE CBOWCTBA OENIKOB: TOpeHHUe, JAeHaTypa-
1IUs1, TUJIPOJIN3, IBETHBIE peakiuy. buonornueckue GyHKIUN OEIKOB.

OcHOBHbIE TIOHATHSI XUMHUHM BBICOKOMOJIEKYJIIPHBIX COeMHEHUN. MoHOMep, oJuMep, MoJIydeHHue MOJIMMEPOB peak-
LUeN MOJIMMEPU3alUu U MOJIMKOHJEHCAIMH, CTENIEHb MOJIMMEpPU3allui, CTPYKTYPHOE 3BEHO. THIBI MOJIMMEPHBIX LIETIEH:
JIUHEIHbIE, pa3BETBIICHHBIE, CIIUTHIE.

IInactmaccel. TepMorutacTHYHBIE U TEPMOPEAKTUBHBIE IIacTMacchl. [IpeacraBurenu miactmacc.

BouokHa, ux knaccudukanus. [Tonyuenue BosiokoH. OTaesbHbIe IPEACTaBUTENIN XUMUYECKUX BOJIOKOH.




Kayuyku HatypasibHbIi M cuHTeTHYecKe. Bynkanuzanus kaydyka, pe3uHa.

[IpakTrueckoe 3ansTueNe25. «CBolicTBa OEIKOBY.

[IpakTuueckoe 3anstue No26. «CemuHap «A30TCOAEPKAIINE OPraHUYECKHUE COSTUHEHUS)

[Tpaktuyeckoe 3anstue No27. «Pemienue sKkcriepuMEHTAIbHBIX 3a/1a4 Ha UACHTU(UKAIIUIO OPraHMYECKUX COSAMHEHUI.

[IpakTuueckoe 3ansTueNe28. «O3nakomiieHue ¢ Kouiekuusamu «Ilnactmaccei» u «BosokHamy.

KonTponbnas padota Ne2 o pazaeny «Opranuueckas XUMHUs»

CamocrosiTenbHast padoTa 00yJaroumxcs:

Pabota ¢ yueOHoii, cipaBouHol nuteparypoit u uTepHer - pecypcamu. KoHcnekT «[IpoMbIIIeHHOE TPOU3BOJICTBO XH-
MHNYCCKHUX BOJIOKOH».

Joxnan «benku kak onononumeps». [1oAroToBKa K MpakTHYecKuM padoTaM U 1udepeHINPOBAHHOMY 3a4ETYy.

JuddeperumrpoBanHbIi 3a4ET




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

O6opynoBanue ydeOHOTo KabuHeTa:
1. MeGernb u crarimoHapHoe 000pyJ0BaHUE
- I0CAJJ0YHbIE MECTA 10 KOJIMYECTBY CTYJICHTOB;
- pabouee MecTO IpernoaBaTess;
- IeMOHCTPAllMOHHBIH CTOJ;
- BBITSDKHOU mIKad;
- KHWOKHBIC MKaQBbI;
- Tym0a JUIs BUJie0annaparypsl;
-JI0CKa ayTUTOpHAs;
-mkad A XUMUYECKOU MOCY/IbI;
-ceid;
2.Y4eOHO-HarsIIHbIE TOCO0US U JTabopaToOpHOE 000PYAOBaHNE:
HepuoIMyecKas cucreMa XuMudeckux snemMenToB .M. Menaeneea, psi HanpsyKeHUH METaJUIOB, Pl
AIIEKTPOOTPHILIATEIILHOCTH HEMETAIIOB, TAOIUIAa PACTBOPUMOCTH COJICH, KUCIIOT U OCHOBAaHUH B BOJE,
IUTAKaThI 110 O0ILEel 1 HEOPraHWYEeCKON XUMUY; TUIAKaThl 10 OPraHUYECKON XMMUHU, XUMHUUECKUE peak-
THUBBI, JTA0OPATOPHBIC BECHI U PA3HOBECHI, KOJUTeKIHNU: «MeTariby, «I opHble mopoab», «Ilnactmaccs
U BoJlokHa», « Kayuyk», « HedTh u mponykrsl ee nepepabotku», «KaMeHHbIH yroaby», «Uyryn»,
«Crekioy», «Penkue metamibly, « Ctanby, «AToMuHANLY», «Topd» MoIenn aTOMOB Uil COCTaBICHUS
MOJIEKYJI OPraHMYECKUX BEIIECTB, BOJsHAS OaHs, AMCTUILIATODP, IPUOOP Ul ONBITOB C 3JIEKTPUUYECKUM
TOKOM, 030HATOP, armapar I MOJIy4YeHUs ra30B, HarpeBaTey dIEKTPHUUECKUE sl MPOOHPOK; HAbOp
apeoMeTpOB, MUKPOCKOI, NMPUOOp A JIEMOHCTPALMH 3JIEKTPOJIM3a coJied, MpuOop A OKUCIIEHUS
CHHpTa HaJl METHBIM KaTaIM3aTOPOM; AOCKA JUIS CYIIKH MOCY/bI; HA0OPHI BAKHEHITUX aMUHOKHCIIOT,
MOJIENIN KPUCTAJUIMYECKUX PEIeTOK, MOJEIN YCTaHOBOK IPOM3BOJICTBA CEPHOM KHCIIOTHI, aMMMAKa,
alleTUJICHa, METAIUTMYECKUE ITaTUBBI, HA0Op TpadapeToB 1abopaTopHON MOCY/bI, JabopaTopHas Mo-
cyzaa (Kosi0bl, XMMHUYECKHE CTaKaHbl, TPOOUPKH, (ap(opoBble YalIKU, TUIIIH, CKISTHKU JJI1 PEaKTHBOB
), IIMATENN, YaCOBBIE CTEKIIA, IPEIMETHBIE CTEKIa, (hapPOpOBBIE CTYIKHU C TECTUKOM.
3. Texuuueckue cpeacTBa 0OyuEHUS:
TEJEBU30p, BUJEOMAarHUTO(OH, KOMIbIOTEP, BUIeoPiIbMbl, CD-aucku ¢ o0ydyaronmmu nporpamma-
MH.

3.3. UudopmannoHHoe odecneyenne o0yueHusl.
OcHOBHbIE HCTOYHHUKU:

IlepeueHp pekoMeHyeMbIX y4eOHBIX U3/1aHui, IHTepHET-pecypcoB, JONOIHUTEIBHOM IHTe-
paTypshl.
1. I'abpuensn O.C. Xumus 1y npodeccuil u cnenuaibHOCTeW TeXHUYECKOro npoduis : Y4ueOHuk
JUTSL CTYZICHTOB YUpEXJIeHU cpeaHero npodeccruonansuoro oopazosanust / O.C. 'abpuensu, U.T.
Octpoymos; Pen. 3.P.Kexapcaesa; Pen. M.b.KoBaneBa. - 5-e usz.,crep. - M. : Axkagemus, 2017. -
280c.
2.Epoxun IO.M. Xumus ans npodeccuil M CHEHUANTbHOCTEH TEXHHUYECKOTO M €CTECTBEHHO-
Hay4qHOTO Tpoduiieii : YYeOHHK JIJIsl CTYICHTOB YUPEXKICHUN CpeIHero mpodeccHoHanbHOro o0pa-
3oBanus / KO.M. Epoxun, 1.b. Kopanesa; Pen. 9.P.KexapcaeBa. - 5-e uzf.,crep. - M. : Akagemus,
2018. - 496 c.

JlonoTHUTeIbHbIC HCTOYHUKH:

Xumust 1yt Tpoeccrii U CennaTbHOCTENH €CTEeCTBEHHO-HAYIHOTO PO miist : YUeOHUK IJisi CTYJIECHTOB
yUpeXXAeHUH cpeaHero mnpodeccuoHanbHoro oodpasosanus / O.C. TlabGpuensa [u  np.]; Pen.
N.b.Koranega; Pem. D.P.Kexapcaea. - M. : Akagemus, 2016. - 400c.

HNHuTepHer -pecypcsl
www.pvg. mk. ru (onumnuana «Ilokopu BopoObeBbI TOpbI»).
www.hemi. wallst. ru (OGpa3oBaTenbHBII CalT A MKOTbHUKOB «XUMUSD»).


http://www/
http://www/

www.alhimikov. net (OGpa3oBaTenbHbIN CAaUT AJIsl MKOJILHUKOB).

www.chem. msu. su (3nexkTpoHHas OMOINOTEKA 11O XUMHUH ).
https://sites.google.com/site/himulacom/ (OOpa30BaTENbHBIN CANT: XUMYJIs)
http://school-collection.edu.ru (Equnas xomexus HuppoBbIX 00pa3oBaTeNbHBIX PECYPCOB)



http://www/
http://www/
https://sites.google.com/site/himulacom/
http://school-collection.edu.ru/

