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1. ITacmopt pa6o4eil NpOrpaMMsbl ¥ CUHUIIIMHBI

1.1. IHosicHUTEJBLHASA 3aAIUCKA
Paboyas nporpamMma JTUCIHITIMHEI SBJISETCS YaCThI0 OCHOBHOM 00pa3zoBaTeIbHOM MporpaMMbl (puiu-

ana «JIBITKaprHO» rOCyIapCTBEHHOI0 YHUBEpPCHUTETa «J[yOHa» MO CIIEIHAIbHOCTH CPEIHEro MpodeccHo-
HanpHOTO 0OpazoBanus 13.02.11 TexHuyeckasi IKCIIyaTAllUA U 00CTYKMBAaHUE IJIEKTPUYECKOT0 U
3JIEKTPOMEXaHHYeCKOro 000pyoBaHus (110 OTPAC/IsIM).

[Tporpamma oO0mieoOpa3oBaTenbHOM y4eOHON AMCHUIIMHBI «XHUMHUS» MpeJHa3HAYeHA IS W3YYEHUS
XUMHUH B TIpo(hecCHOHANbHBIX o0Opa3oBaTenbHbIx opranm3anusx CIIO, peanusyrommx o0pa3zoBaTENbHYIO
pOrpaMMy CpEeIHEero o0Iero o0pa3oBaHMs B MpeJesiaX OCBOGHUS OCHOBHOM 00pa3oBaTeibHOM Mporpam-
Mbl CIIO (OOII CIIO) na 6a3ze 0CHOBHOIO 0OOIIEro 0Opa3oBaHUs MPH MOATOTOBKE KBATH(PHUIMPOBAHHBIX
pabouux, CIIy)Kallux, CIEIHAINCTOB CPETHETO 3BEHA.

[Iporpamma pazpabotana Ha ocHoBe TpeboBanuii ®I'OC cpegHero obmero oopazoBaHusl, MPEAbSIB-
JISIEMBIX K CTPYKTYpE, COACPKAHUIO M Pe3ysibTaTaM OCBOEHHS y4eOHOI NUCHUIUIMHBI «XUMUS», B COOT-
BETCTBUU ¢ PexoMeHJanusMu 1o OpraHu3alluy MOJIyYEHHUs] CPEIHEro o0IIero o0pa3oBaHUs B Mpeaenax
OCBOCHHS 00pa30BaTEIbHBIX MPOTPAMM CPEAHETO MPOo(dECCHOHATHFHOTO 00pa30oBaHus Ha 6a3e OCHOBHOTO
obmiero obpa3oBaHusl ¢ Y4eTOM TpeOOBaHUH (hefepalibHBIX IOCYyJapCTBEHHBIX 00pa3oBaTEIbHBIX CTaH-
JTApTOB W TOJIydaeMol MpodecCur WM CICIHAIBHOCTA CPEIHETO MpodeCcCHOHATBHOTO 00pa3oBaHUS
(muceMmo JlemapTameHTa TOCyAapCTBEHHOM MONIUTUKHY B cpepe MoAroToBku padounx kajapos u 110 Mu-
HoOpHayku Poccum ot 17.03.2015 Ne 06-259), ¢ yuetom [IpumepHOit OCHOBHOM 00pa30BaTEIBHON MPO-
rpaMMBI CpeIHero o01ero o0pa3oBaHusi, 0I0OPEHHOH pelieHneM (peaepatbHOT0 Y4eOHO-METOINYECKOTO
o0beauHeHus 1Mo obmeMy oopa3oBanuto (mpoTokoi oT 28 utons 2016 1. Ne 2/16-3).

CopepxaHue MPOrpaMMbl «XUMUST» HAPABICHO Ha JOCTH)KCHUE CIICTYIOIINX HeJIei:

* (hopMupoBaHHE Yy 00YYAIOMIMXCS YMEHHS OLICHUBATh 3HAUMMOCTh XMMHMUYECKOTO 3HAHUS JJISl KaXKIOTro
YeJI0BEKa;

* ¢opmMHpOBaHUE y O0YYAIOUIMXCS LEIOCTHOTO MPEACTABICHUS O MUPE M POJIM XMMHUHU B CO3/IaHUU CO-
BPEMEHHON €CTECTBEHHO-HAYYHOU KapTHUHBI MUPA; YMEHUS OOBICHATH OOBEKTHI U MPOLECCHl OKPYXKaro-
LIEH JEUCTBUTEIBHOCTH: IPUPOJHOM, COMAIIBHOM, KYJIbTYPHOM, TEXHUYECKON CPEbl, — HUCIOJb3Ys IS
ATOr0 XMMHUYECKHE 3HAHUS;

* pa3BUTHE y O0YYAIOLINXCSA YMEHUN pazianyaTh (aKThl U OLIEHKH, CPAaBHUBATH OLEHOYHbIC BHIBOJbI, BU-
JeTh UX CBSI3b C KPUTEPUSIMHU OLIEHOK U CBSA3b KPUTEPUEB C OMPEEICHHON CUCTEMOM LIeHHOCTe!, (hopMy-
JTUPOBATh U OOOCHOBBIBATh COOCTBEHHYIO TIO3UITHUIO;

* npuoOpeTeHne 0OydYalOIMMUCS OIbITa PAa3HOOOPA3HOW AESTENbHOCTH, MO3HAHMS U CaMOIIO3HAHUS;
KITIOYEBBIX HaBBIKOB, UMEIONIMX YHHUBEPCAIbHOE 3HAYCHUE NIl Pa3IMYHBIX BUIOB JEATEIBHOCTU (HABBI-
KOB pelieHus: mpo0sIeM, MPUHSITHS PelIeHNH, TTOUCKa, aHaJIn3a U 00paboTku MH(pOpMaIMKH, KOMMYHHUKA-
TUBHBIX HaBBIKOB, HABBIKOB U3MEPEHUH, COTPYIHUYECTBA, 0€30MacHOr0 0OpaIlIeHus ¢ BEIIeCTBaMH B I10-
BCCTHECBHOM KU3HH).

B mporpamMMmy BKIIIOYEHO CO/Ep)KaHUE, HalpaBlIeHHOE Ha (POPMHUPOBAHUE Y CTYJICHTOB KOMIIETECH-
uid, HeooxoauMmeIx 11 kauectBeHHOTo ocBoeHust OOIT CITO Ha 6a3e 0cCHOBHOTO 00111€TO 00pa30BaHUs C
MOJTyYEHHUEM CPEHEro oOIero o0pa3oBaHMs; MPOrpaMMbl MOJATOTOBKH KBATU(UIUPOBAHHBIX pabouuXx,
CITY’KalllMX, MPOrpaMMbl TOATOTOBKY crieruanuctoB cpeanero 3seHa (IIIKPC, TIIICC3).

[IporpamMma yueOHOW AMCHUIIIMHBI «XUMHsSI» SBISETCS OCHOBOW IS Pa3pabOTKH pabovmXx TMpo-
rpaMM, B KOTOpBIX MpodeccrHoHaIbHble 00pa3oBaTeIbHble OpPraHu3allly, pealu3yrollue o0pa3oBaTesb-
HYIO IIporpammy cpeanero oorero odpasoBanus B npexaenax ocBoeHus OOIT CIIO na 6aze 0CHOBHOTO
o01ero o0pa3oBaHusl, YTOUHSIOT COJIEp)KaHNE yueOHOTO MaTepHaa, Mociae0BaTeIbHOCTh €r0 H3yUCHHUSI,
pacripenienieHue y4eOHBIX 4acoB, TEMAaTHKY pedepaToB, BUIbI CAMOCTOSATENbHBIX PadoT, yUYUTHIBAs CIIe-
MUKy MPOorpaMM MOJATOTOBKU KBaTU(HUIIMPOBAHHBIX pabouMX, CIyXalllUX U CIEUUATUCTOB CPEAHETO
3BEHA, OCBaBaeMOil MPo(hecCHy WK CHEIUaTbHOCTH.

[TporpaMMa MOKET HCIIOJIb30BATHCA IPYTMMH MPOQPECCHOHATBHBIMU 00pa30BaTeIbHBIMU OpraHu3a-
USMH, PEATH3YyIOUIMMUA 00pa30BaTebHYIO IPOrpaMMy CPEIHEro 00IIero



obpazoBanus B npeaenax ocBoeHuss OOIl CIIO nHa 6a3ze ocHoBHoOro obmiero oopaszosanms (IITIKPC,
[I1CC3).

1.2. O0mas xapakTepucTHKa y4eOHOH TUCHUILVINHBI «XHUMHS»

XUMHS — 3TO HayKa O BEIleCTBaX, UX COCTAaBE U CTPOCHHMH, CBOWCTBAX U MPEBPALLEHUSIX, 3HAUCHUN
XMMHUYECKHX BEILECTB, MATEPHAJIOB U MPOIIECCOB B MPAKTUYECKOMN IEATEIHHOCTH YEIOBEKa.

Copepxanue 001eo0pa3zoBaTebHON Yy4eOHOM TUCHUIUIMHBI «XUMUS» HAMpaBIEHO HAa YCBOCHHE
00y4aroImuMHUCs OCHOBHBIX TOHSATHH, 3aKOHOB U TEOPUH XMMUU; OBJaJIeHUE YMEHUSIMHU HaOII01aTh XU-
MUYECKHE SBJICHUS, TPOBOJAUTh XUMUYECKUI IKCIEPUMEHT, TPOU3BOJUTH PACUEThl HA OCHOBE XMMHUYE-
CKuX (hOpMyJI BELIECTB U YPABHEHUH XUMHUECKUX PEAKIIUH.

B npouecce nzydenus xumMun y oOydaromuxcsl pa3BUBAIOTCS NO3HABaTeNbHbIE UHTEPECHl U UHTEI-
JIEKTYaJIbHBIE CIIOCOOHOCTH, MOTPEOHOCTH B CAMOCTOATEIBHOM MPUOOPETEHHsI 3HAHUN 110 XUMHUH B COOT-
BETCTBUU C BO3HUKAIOIIMMHU KU3HEHHBIMH MpoOIeMaMH, BOCIIUTHIBAECTCS OEpeKHOE OTHOILIEHUS K MpH-
poJie, TOHMMaHKUE 30POBOT0 00pa3a >KU3HU, HEOOXOAMMOCTU MPEAYNPEKICHHUS SBICHHUHA, HAHOCSIINX
BpEJ1 3I0POBbIO U OKpYXarolen cpese. OHU OCBauBaIOT MIPUEMBbI TPAMOTHOT'0, 6€3011aCHOTO UCTIOIb30Ba-
HUSl XUMHUYECKUX BEIIECTB M MaTEpHAIIOB, IPUMEHSIEMBIX B OBITY, CEJILCKOM XO3SHCTBE W Ha MPOU3BOJ-
CTBE.

[Ipu cTpyKTypupOBaHHH COEpKaHMs 0011e00pa30BaTeIbHON YUeOHOH AUCHUIUINHBI Ui TpodeccH-
OHAJIBHBIX 00pa30BaTENbHBIX OPTaHM3AINN, PEATH3YIOMINX 00pa30BaTEIbHYIO MPOrPaMMYy CPEIHETO 00-
mero oopaszoBanus B npenenax ocsoeHust OOIT CITIO na 6a3e 0OCHOBHOrO 00IIero 00pa30BaHUs, YUUTHI-
Bajachb OOBEKTHUBHAs PEANbHOCTh — HEOOJbLIOW O0BEM YacoB, OTIYIIEHHBIX HAa M3y4eHHE XUMUU U
CTpeMJICHHE MaKCUMaJIbHO COOTBETCTBOBAThH MJICSIM pa3BUBarollero ooyuenus. [loaromy Teopernueckue
BOIIPOCHI MAKCHUMAaJIbHO CMEILIEHBI K Hauaay U3y4eHUs JUCLMILTUHBI, C TEM YTOOBI OCIEAYIOUINI (haKTu-
YECKUM MaTepuas pacCMaTPUBAJICA HA OCHOBE U3YYCHHBIX TEOPUH.

Peanuzamnust 1eIyKTUBHOTO IMOAXO0Ja K M3YUYEHUIO XUMHH CIIOCOOCTBYET Pa3BUTHUIO TaKUX JIOTHYE-
CKHUX OTlepaluii MbIIUICHHS, KaK aHAJIN3 U CUHTE3, 0000IIeHNE U KOHKPETU3AIUs, CPAaBHEHUE M aHAJIOT U,
cUCTeMaTu3alus U KiaccupuKanus u Jap.

Nzydenune xumMun B IpodecCHOHATBHBIX 00pa30BaTENbHBIX OPraHU3aLUAX, PEATH3YIOUINX 00pa3oBa-
TETBHYIO TIporpamMmy cpeaHero oomero oopasoanus B npezaenax ocoenus OOIT CITO na 6aze ocHOB-
HOTro 00I1Iero oopa3oBaHus, UMEET CBOM 0OCOOEHHOCTH B 3aBUCHMOCTH OT NMPOoduiIst mpodhecCuOHaTHLHOTO
oOpa3oBaHMs. DTO BbIpaxaeTcs B COAECpPKaHUM 00y4eHUsl, KOJMUECTBE YacOB, BBIACISIEMbIX HA U3yUYECHUE
OTIENBHBIX TEM IMPOTPAMMBI, TTTYOMHE UX OCBOCHHS 00YJaIOLUIMMHUCS, 00beMe U XapaKTepe NPaKTUIECKUX
3aHATUH, BUJAX BHEAYTUTOPHOU CAMOCTOSITEIBHOU PaOOTHI CTYIEHTOB.

[Ipu ocBoenuu npodeccuii CI1O u crnenmanprocTeit CI1O ecTecTBeHHO-HAYYHOTO MPOUIIS mpodec-
CHOHAJIBHOTO 00pa3oBaHMsl XUMHUs M3ydaeTcss Ha 0az3oBoM ypoBHe PI'OC cpennero obmiero odpazoBa-
Hus, ipu ocBoeHnu npogeccuit CIIO u cnenuansHocTeit CIIO TexHrueckoro npoduist mpodeccuoHab-
HOTO 00pa30BaHUs XMUMHS U3ydaeTcs Oosee yrimyOaeHHO Kak npoduabHas yueOHas TUCIIUTIINHA.

ITpu ocBoenun npodeccuit CIIO u cneunanbHoctreir CIIO counmanbHO-3KOHOMHUYECKOTO MPOQHIIs,
cneranbHocTedt CI1O rymanuTapHoro mpoduiisi paccMaTpuBaeTCs XUMUYECKU KOMIIOHEHT €CTECTBEH-
HO-HAYYHOTO 00pa30oBaHMA B MpeesiaX U3ydeHus yueOHOU AUCUUIUIMHBI «EcTecTBO3HaHHE» MPeIMETHOM
obnactu «EcrectBennsie Hayku» OI'OC cpeanero obmiero oopa3oBaHusl.

Crienuduka U3ydyeHUs] XUMUU TPU OBJIAJCHUM NMPO(PECCUIMH U CHEUUATBHOCTAMU TEXHUYECKOTO
npoduiIs OTpakeHa B KakIou Teme pazaena «CojepskaHue ydeOHON NUCHUILIMHBI» B pyopuke «IIpo-
¢uibHBIe U TPOGECCUOHATBHO 3HAYMMBbIE 3JIEMEHTHI COJIEPKaHUS». DTOT KOMIIOHEHT pealu3yeTcsl Mpu
WHIMBHIYAIPHOW CaMOCTOSITEIbHOM paboTe olydarommxcs (HamucaHuu pedeparos, MOATOTOBKE CO00-
IICHUH, 3aIIUTE IPOEKTOB), B IIpoliecce yueOHOM AeATeNbHOCTH MOl PYKOBOJCTBOM IperoiaBaTess (Bbl-
MOJIHEHUU XHUMHUYECKOTO SKCIIEPUMEHTa —J1ab0paTOPHBIX OMBITOB U MPAaKTHUECKUX paboT, pelIeHUH
MPAKTUKO-OPUEHTHPOBAHHBIX PACUETHBIX 337a4 U T. JI.).

B conepxanun yueOHON TUCHUIUIMHBI JI €CTECTBEHHO-HAYYHOT0 poduiist npodeccuoHalbHO 3HaA-
YUMBI KOMIIOHEHT HE BBIJEJICH, TaK KaK BCE €ro COJEepKaHUE SBISETCS NPOPUIBHO OPUECHTUPOBAHHBIM
Y HOCUT IIPO(heCCHOHATIFHO 3HAYUMBIN XapakKTep.



B nporecce u3ydeHHs XMUMUU TEOPETHUYECKHE CBEACHUS JOMOJHSAIOTCS JIEMOHCTpAIUAMH, J1abopa-
TOPHBIMHU OIIBITAMHU ¥ MPAKTHUYECKUMH 3aHSITUSIMHU. 3HAUYUTEIFHOE MECTO OTBOJIUTCS XUMHUYECKOMY JKC-
nepuMeHTy. OH OTKpBIBAeT BO3MOXKHOCTH (POPMHPOBATH y OOYHYaIOUIMXCS CHELHATbHbIE MpPEIMETHBIE
YMEHUs: paboTaTh C BENMIECTBAMH, BBIIOJHATH IPOCTHIE XUMUYECKUE OIIBITHI, YIUTh 0€30IIaCHOMY U JKO-
JIOTHYECKU TPAMOTHOMY OOpAIlleHHIO C BEUIECTBAMH, MaTepUalaMd M MPOLIECCAMU B OBITY U Ha MPOU3-
BOJICTBE.

Jnis opraHu3anyy BHEAYIUTOPHOM CaMOCTOSITEIbHON pabOThl CTYIEHTOB, OBJIAJEBAIOIIUX Tpodec-
cusimu CI1O u cnermanpHOCTSIME CITO TEXHUYECKOTO M €CTECTBEHHO-HAYyYHOTO Tpoduieit mpodeccuo-
HAJIBHOTO 00pa3oBaHMs, MPEICTABICH NMPUMEPHBIN NepedeHb pedepaTtoB (JOKIAI0B), HHIAUBUIYATIBHBIX
MIPOCKTOB.

B mpouecce n3ydyeHuss XuMuHM BaXHO (popMUpOBaTh MH(GOPMAIIMOHHYIO KOMIIETEHTHOCTh 00ydaro-
muxcs. [loaToMy mpu opraHu3anmy CaMOCTOSATENBHON paOdoThl HEOOXOAUMO aKIICHTHPOBATh BHUMAaHUE
o0yJaromuxcs Ha OMCKe MHPOPMALIMU B CPEACTBaX MaccMmenua, MHTepHeTe, yueOHOH U crienuaibHOR
JUTEpaType C COOTBETCTBYIOMINM O(DOPMIICHUEM | MTPEICTABICHHEM PE3yIbTaTOB.

Nzydenne o6meoOpa3zoBaTeNbHON y4eOHON MUCUUIIIMHBI «XHUMHS» 3aBEpIIaeTCs IO/ BEICHUEM
uTOroB B (popMe MudpepeHIIMPOBAHHOTO 3aUeTa MM 3K3aMEHa B paMKaX MPOMEXKYTOYHOW aTTECTalluU
crynertoB B nporecce ocBoeHuss OOII CIIO ¢ monmyyenuem cpemanero obmiero oopazosanus (IITIKPC,
[I1CC3.)

1.3. MecTo yueOHOM TMCUMILIMHBI B Y4eOHOM IJIaHe
JucnuriuHa BXOAUT B 00IIe00pa30oBaTEIbHBIN UK U OTHOCUTCS K 0a30BBIM 00II€00pa3oBaTeib-

HBIM JUCHUIIJIMHAM.

1.4. PesyabTaThl 0CBOCHHMA Y4eOHOM M CHMIIIMHBI

OcBoeHue conepkaHus y4eOHOW AMCHUIIIMHBI «XHUMHUSA», 00€CIIeYMBaET TOCTHKEHUE CTYACHTaMU
CIIEYIOIUX PE3yIbTATOB!
* JIUYHOCMHbBIX:
— YYBCTBO FOPJOCTU M YBa)KEHUS K UCTOPUH U JOCTH)KEHUSAM OTEUECTBEHHOW XMMUUYECKON HAyKH; XU-
MHYECKU IPaMOTHOE MOBEIEHUE B MPO(PECCUOHATBHON JEITEIbHOCTH U B OBITY IIPU 0OpaIlleHUH ¢ XUMHU-
YECKUMHU BEIIECTBAMHU, MaTeEpUaiaMM U IIPOLECCaMUu;
— TOTOBHOCTH K NMPOJODKEHHUIO 00pa30BaHMS W MOBBIIICHUS KBATH(PUKAIMK B U30paHHOU MTPpodeccro-
HAJIBHOW JIeSITebHOCTH U 0ObEKTUBHOE OCO3HAHHUE POJIM XUMUYECKUX KOMIETCHIIUI B 3TOM;
— YMEHHUE HCIIONIB30BaTh JOCTHUKCHHS COBPEMEHHOM XMMHMYECKON HAyKH M XMMHYECKHUX TEXHOJIOIMU
JUIs. TIOBBIIICHUSI COOCTBEHHOTO MHTEJUICKTYAIbHOTO pPa3BUTHs B BBHIOpaHHOM NpodeccHOHAIbHOW Aes-
TEIbHOCTH;
* MejcnpeomMemubix:
— HCIOJIB30BAHME PA3JIMYHBIX BUJOB IIO3HABATEIBHOMN ACATEIBHOCTH U OCHOBHBIX MHTEJUICKTYaJIbHBIX
orepauui (IIOCTaHOBKY 331a4H, (OpMyIUpOBaHMS TUIIOTE3, aHATIM3A M CUHTE3a, CpaBHEHUs, 00001IeHus,
CHCTEMaTHU3allui, BBIABICHHUS MPUUYMHHO-CIEJICTBEHHBIX CBS3€H, MOMCKA AHAJIOroB, (POPMYJIUPOBAHUS
BBIBOJIOB) ISl PELICHUs MOCTABICHHOM 3a7ayi, IPUMEHEHUE OCHOBHBIX METOJIOB MO3HAHMs (HAOIIOZE-
HUS, HAYYHOT'O 3KCIIEPUMEHTA) JUIsl U3yUEeHUs Pa3IMYHbIX CTOPOH XUMHUECKUX 00BEKTOB U MPOLIECCOB, €
KOTOPBIMH BO3HHMKAET HEOOXOIMMOCTh CTATKUBAThLCS B IPOeCCHOHAIbHOU cdepe;
— HCIIOJIb30BAaHKE PA3IMYHBIX HCTOYHUKOB AJIS MOTY4YEHHUS] XUMUYECKON HH(OpMAIK, yMEHUE OLICHUTh
ee JOCTOBEPHOCTb IS JOCTHKEHUS XOPOLINX Pe3yJbTaTOB B MpodeccuoHanbHOH chepe;
* npeomMemuulx:
— copMHUPOBAHHOCTH MPEJCTABICHUI O MECTe XUMHH B COBPEMEHHON HAay4yHOW KapTUHE MUPA; IIOHH-
MaHH€e pOJIM XMUMUU B (POPMUPOBAHUM KPYro3opa U (PyHKIIMOHAJILHOW IPaMOTHOCTHU YeJIOBEKa JUIs pelie-
HUS IPAKTUYECKUX 3ajay;
— BJAJCHHE OCHOBOIIOJIATAIOIIMMH XMMHUYECKUMU MOHATHIMH, TCOPHIMH, 3aKOHAMHU U 3aKOHOMEPHO-
CTSIMU; YBEPEHHOE I0JIb30BAHUE XUMUYECKOW TEPMUHOJIOTUEN U CUMBOJIUKOM;
—  BJAJICHHME OCHOBHBIMHM METOJAMM HAY4YHOTO MO3HAHMs, MCIOJIb3YEMBIMH B XMMHUU: HAOJIOJICHUEM,
ONMCaHUEM, M3MEPEHHUEM, SKCIEPUMEHTOM; YMEHHE 00padaTbiBaTh, OOBACHATh PE3yJIbTAThl MPOBEIECH-



HBIX OIBITOB M JIEJIaTh BBIBO/IbI; TOTOBHOCTh U CIIOCOOHOCTH MPUMEHSATH METOABI TIO3HAHUS NPU PELICHUU
IIPAKTUYECKUX 3a7a4;

— c(hopMUPOBAaHHOCTH YMEHHSI /1aBaTh KOJIMYECTBEHHBIC OLIEHKU U MPOU3BOAUTH PACUETHI IO XMMHUYE-
CKUM (pOpMyJiaM U ypaBHEHUSIM;

— BJIQJICHUE MPABUJIAMU TEXHUKH O€30M1aCHOCTH MPH UCIIOIb30BAHUN XUMHUECKUX BEIIECTB;

— c(hopMUPOBAaHHOCTH COOCTBEHHOM MO3UIIUU 110 OTHOIIECHUIO K

XUMHAYECKON HH(pOpMAIUK, MOTydaeMoi U3 pa3HbIX HCTOYHHUKOB.

2. CTPYKTYPA U COAEPKAHUE JUCIHHUITVINHBI
2.1. O0beM JUCHUIIHHBI U BUbI Y4eOHBIX 3aHATHI
Konn4yecTBo 4acoB Ha 0CBOECHHME POrpaMMBbl AU CHHUIINHBI

MakcumanbHOM yueOHON Harpy3Ku oOydJaromierocst — 78 4acoB, B TOM YHUCIIE:
00s13aTeNIbHON ayTUTOPHOM yueOHOM Harpy3Kku oO0ydaronerocs - 78 4acos;

. Obvem  ua-
Bun yaeOHbIX 3aHATHI
co8
MaxkcumaJjibHasi yueOHasi Harpy3ka (Bcero) 78
Oobs13aTesibHAsE ayAUTOPHAsI ydyeOHAasi HATPY3Ka (Bcero) 78
B TOM YHCIIE:
JICKIAA 48
NPaKTUYECKHE 3aHATUS 12
nabopaTopHbIE 3aHATHS 18
N A3 — 2 ce-
Dopma npomexcymouHol ammecmayuu no OUCUUNIUHE MeeTp

2.3. TemaTu4eckuii mjian

Buna yueOHoii padoThI KoauyecTtBo 4a-
COB
BBEJIEHME 1
1. OBIIAA 1 HEOPITAHNYECKA A XMW 46
2. OPTAHUYECKAS XUMUA 31
IIpoMmeskyTOouHas arTecTanusa B popme nudpepeHINpPOBAHHOI'O 3a49€Ta
Bcero 78




3. YCJIOBUSA PEAJIM3ALIMU ITPOI'PAMMBI INCHUIIJINHBI

3.1. XapakTepucTuka OCHOBHBIX BHJIOB Y4€OHOU NEATEILHOCTH CTYJICHTOB

Coaepxxanue o0yde- | XapaKTepHCTHKA OCHOBHBIX BH/IOB /IeSITeJIbHOCTH CTY€HTOB (HAa ypOBHe Y4eOHBIX JieiCTBHIl)
HUSA
1 2

Pazgen 1. OBIIASA U HEOPTAHUYECKAS XUMUSA

Tema 1.1.
OcCHOBHBIE TIOHATHA U
3aKOHBI XUMUU

Copep:xanne yaeOHOT0 MaTepuana

OcHoBHBIE MOHATUA XUMUU. BemectBo. AToM. Mosekyna. XuMuueckuid aineMeHT. Amorponus. [IpocTeie u crnoxxHbIe
BemecTBa. KauecTBEHHBINM U KOJIMYECTBECHHBIN COCTaB BEMIECTB. XUMUYECKUE 3HAKUA U (opMyibl. OTHOCUTEIHHBIE aTOM-
Hasi ¥ MoJieKyJisipHas Macchl. KonuuecTBo BemiecTsa.

OcHoBHbIE 3aKOHBI XUMUHU. CTEXHMOMETpHUsS. 3aKOH COXPAHEHHUS MACChl BEIIECTB. 3aKOH MOCTOSIHCTBA COCTAaBa BELIECTB
MOJIEKYJIIPHOU CTPYKTYPBI. 3aKOH ABOTAJIPO U CIEACTBUS UX HETO.

[Ipaktuueckoe 3ansitue Nel (24)
Pemenue 3aga4 Ha HaX0XKAEHUE OTHOCUTEIBHOW MOJIEKYJISIPHOM MacChl, ONPEACICHUE MACCOBOM J0JU XUMHUYECKHUX dJIe-
MEHTOB B CJIOKHOM BEIIECTBE.

Tema 1.2.
[Iepuonnueckuii 3aK0H
u llepmoanveckas cu-
cTema XUMHYECKHUX
anemenToB J[.M. MeH-
neneeBa W CTPOCHUE
aToma

Coneprxanue yueOHOTo MaTepraa

[Tepuonnueckuii 3axoH /.M. MenneneeBa. Otkpoitue .M. MenaeneeBbiM [lepuoauueckoro 3akona. [lepronnueckas
Ta0JIMIa XUMUYECKUX DJIEMEHTOB — rpaduueckoe oToOpakeHHe mepuoaudeckoro 3akoHa. CTpyKTypa MEpHOIMYECKOM
TaOIUITBL: TIEpUOABI (MasTble U OOJIBIITNE), TPYIIHI (TJIaBHAS U TOOOYHAs).

Crpoenue atoma u nepuonuueckuit 3akon .M. MenneneeBa. ATom — ciioxHas yactuna. Aapo (mpoToHbl U HEUTPO-
HBI) U AJIEKTpOHHAs 00osiouka. M3oTomel. CTpoeHUE 3IIEKTPOHHBIX 000JI0UYEK aTOMOB AJIEMEHTOB MallbIX mepruoaoB. Oco-
OCHHOCTH CTPOEHUS IJIEKTPOHHBIX 000JIOYEK aTOMOB JIEMEHTOB OOJIBIITUX TEPUOI0B (IIEPEXOMHBIX d7eMeHTOB). [loHsTHE
00 opOuTansx. s-, p- u d-opouTtanu. DIEKTPOHHBIE KOH(DUTYpAIIMH AaTOMOB XUMHUYECKUX DJIEMEHTOB.

3HavYeHHE NEPUOIUYECKOT0 3aKOHA U NEPUOINUECKON CUCTeMbl XUMUUeckux snemeHToB J[.M. Menneneesa s pa3Bu-
THsI HAYKHM M IOHMMAHMsI XUMHYECKOW KapTUHBI MUpA.

[Ipaktuueckoe 3anstue Ne2 (2u).
Pemenue 3amau u ynpaxxuenuii. CocTtaBieHHUE 3JIEKTPOHHO-TPpaPUIECKUX (OPMYIT CTPOSHHUST aTOMOB.

Tema 1.3.
Crpoenue BemiecTBa

Coneprxanue yueOHOTo MaTepuaa

KoBasienTHass xuMmHuueckass CBs3b. MexaHu3M 00pa3oBaHUS KOBAJICHTHOW CBsA3M (OOMEHHBI M JOHOPHO-
aKIENTOPHBIN). DIEKTPOOTPULIATEIIBHOCTh. KOBasieHTHBIE MOJISIpHAs U HENMOJIsIpHas CBsA3U. KpaTHOCTh KOBaJICHTHOM CBSI3H.
MounekynsipHble 1 aTOMHBIE KpUCTAIIINYECKHE pemeTkd. CBOMCTBA BEMIECTB C MOJIEKYJISIPHBIMM M aTOMHBIMU KPHUCTaJUIN-
YECKUMH PEHIETKAMH.




Honnas xumudeckas cBsizb. Katnonsl, ux oOpazoBaHue M3 aTOMOB B pe3yjbTaTe Mpoliecca OKUCICHUS. AHUOHBI, UX
o0Opa3oBaHKe U3 aTOMOB B pe3yJIbTaTe Mpoliecca BOCCTaHOBNEHUS. IOHHas CBsI3b, KaK CBS3b MEX]y KATHOHAMH U aHHOHA-
MU 32 CYET AJIEKTPOCTAaTUYECKOTo NpuTshkeHus. Kinaccudukanus HOHOB: MO COCTaBYy, 3HAKY 3apsa, HATMYUIO THIIPATHON
o6omnouku. MoHHbIe KpucTauindeckue penieTkd. CBOMCTBa BEIIECTB C HOHHBIM TUIIOM KPHCTATMYECKON PEIISTKH.

Merammueckas cBs3b. MeTaimnyeckas KpUCTAIINYECKas PEIIETKA U METAaNINYeCcKasi XUMUYECKas CBA3b.

ArperaTHble COCTOSIHUS BEIIECTB M BOJIOPOAHAS CBsI3b. TBepoe, JKUIAKOE U ra3000pa3Hoe cocTossHus BemecTB. [lepe-
XO/JI BEILIECTBA U3 OJTHOTO arperaTHOroO COCTOSIHUS B ipyroe. BonopoaHas cBsi3b.

Uuctele BemecTBa u cMecu. [loHaTHe 0 cMecH BemiecTB. [ 'oMoreHHbIe U reTeporennbie cMecu. CoctaB cMeceit: 00b-
€MHasl 1 MaccoBas JOJIM KOMIIOHEHTOB CMECH, MAacCOBasl TOJIsl IPUMECE.

HucnepcHbie cuctemsl. [loHaTue o qucnepcHoit cucreme. JucnepcHas dhasza u qucnepcuonnas cpena. Knaccudukanus
qucnepcHbIX cucteM. [ToHsITHE 0 KOJITIOMIHBIX CHCTEMaX.

JlaGopatopnas padora Nel (24).
[TpuroroBiieHne CycrieH3uu 1 3Myabcuu. O3HAKOMIIEHHE CO CBOMCTBAMH JMCIEPCHBIX CHCTEM.

Tema 1.4. Coneprxanne y4eOHOr0 MaTeprasa
Bona. PacTtBOpBI. Bopna. PactBopsl. PactBopenne. Bona kak pacrBoputens. PactBopuMocTs BelecTB. HachlllieHHBIE, HEHACHIILICHHBIE,
DIIEKTPOIUTHYECKAS MEPECHIIIEHHBIE PACTBOPHI. 3aBUCHUMOCTh PACTBOPUMOCTH Ta30B, KHUIAKOCTEH W TBEPIBIX BEIIECTB OT PA3TUYHBIX (HaKTO-
JIACCOITHAIHS pOB.
MaccoBas 105151 paCTBOPEHHOI'O BEIIECTBA.
DNEKTPONUTHYECKAsT TUCCOIUALUA. DJIEKTPOJIUTHI U HERJIEKTPOIUTHL. DNEKTpOJUTHUYECKas Auccouuainus. CTeneHb
ANEKTPOJUTHYECKON aucconranui. CUabHbIE W cla0bie AIeKTPoJuThl. OCHOBHBIC TOJOKEHUS TEOPHH DJICKTPOJHTHYC-
CKOM JUCCOIIMAIINU.
KucnoTel, 0CHOBaHUS U COJM KaK JIEKTPOJIUTHI.
[Ipaktuueckoe 3anstue Ne3 (2u).
[IpuroToBneHue pacTBopa 3aJaHHOM KOHIICHTPALINH.
Tema 1.5. Coneprxanue yueOHOro MaTepuasa

Knaccudukanms uveop-
FaHUYECKUX COEIUHE-
HHUH ¥ UX CBOMCTBA

Kucnots! u ux cBoiictBa. KuCIOTHI KakK AJEKTPOIUTHI, UX KiIacCU(PHUKAIUSA MO Pa3IMYHbIM MpU3HAKaM. XUMHYECKUE
CBOMCTBA KUCJIOT B CBETE€ TCOPHH JIIEKTPOIUTUUCCKON mucconuanuu. OcoOEHHOCTH B3aWMOJICUCTBUS KOHIICHTPUPOBAH-
HOM CEpHOU M a30THOM KUCIIOT ¢ MeTajlilaMu. OCHOBHBIE CIIOCOOBI TTOTYYEHHUS KUCIIOT.

OcHoBanus 1 ux cBoicTBa. OCHOBaHUS KaK dJCKTPOIHUTHI, HX KJIacCH(PUKAIUS 10 Pa3IMYHBIM MPU3HAKAM. XUMUYe-
CKHME CBOMCTBAa OCHOBaHUW B CBETE TEOPHUU AJECKTPOJUTHUECKON rccouranuu. Paznoxenne HepaCTBOPUMBIX B BOAE OCHO-
BaHUN. OCHOBHBIE CIIOCOOBI MOYYCHUSI OCHOBAHUH.

Conu u ux cBoiictBa. Conu Kak 37aeKTpodauThl. Coiu cpeaHue, KUCIble U OCHOBHbIE. XMMUYECKUE CBOWCTBA COJIEH B
CBETE TEOPUHU EKTPOIUTHIECKON qucconuanui. CrocoObl MOTydeHUs COTICH.

Oxkcuapl u ux cBorictBa. ConeoOpasyromue U HeconeoOpasytonme okcuabsl. OCHOBHBIC, aM(OTEpPHBIC U KUCIOTHBIE




OKCHJIbI. 3aBUCUMOCTh XapaKTepa OKCHJIa OT CTENEHU OKHUCIICHHUS 00pa3yIolero ero Merauia. XUMHUYEeCKHe CBOMCTBA OK-
cu0B. [lonydeHne okcuaoB.

Jlabopartopnast pabota No2(2 u)
N3yuyeHue CBONCTB KUCIIOT.

Jlaboparopnast pabota Ne3(2 u).
M3yueHue CBOMCTB OCHOBAHUN U COJIEH.

Tema 1.6.
XUMHUYECKUE PEAKIIUU

Coneprxanue yaeOHOTo MaTepuaa

Knaccudukanus xuMudeckux peakuuil. Peakiuy coequHeHus, pa3iokeHus, 3aMelienus, oomena. Karanuruueckue pe-
akuuu. OOpaTuMble 1 HEOOpaTUMbIe peakiu. ['OMOreHHble U TeTeporeHHbIe PeaKIU. DK30TePMUYECKUE U SHIOTEPMHU-
YecKue peaknuu. TermtoBoit 23pGHeKT XUMHIECKUX peakiuil. TepMOXUMHUYECKHUE YpaBHEHHUSI.

OKHCINTENBHO-BOCCTAHOBUTEbHBIE peakiuu. CreneHp okucieHnsa. OKUCIUTENb U BOCCTaHOBIIEHUE. BoccTaHOBUTEND
U OKHCJIeHHne. MeToJ1 3JIeKTPOHHOTo OanaHca JJisi COCTaBICHHs YPaBHEHUH OKMCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEaKIHii.

CKopoCTh XUMHUYECKUX peakiuil. [IoHATHE 0 CKOPOCTH XUMUYECKUX PEaKIHil. 3aBUCUMOCTb CKOPOCTH XUMHUYECKUX pe-
aKUUN OT pa3iUYHBIX (PAKTOPOB: MPUPOJBI PEarHpPYyIOIIUX BEUIECTB, UX KOHIEHTPALUU, TeMIEepaTyphl, TOBEPXHOCTU CO-
MIPUKOCHOBEHUS U HCIIOIb30BaHUS KaTaIn3aTOPOB.

OOpatuMocTh XUMUYECKUX peakuuil. O0paTUMble U HEOOpaTUMBIE peakluu. XUMHUECKOEe PaBHOBECHE M CIIOCOOBI €ro
CMEILEHUS.

Jlaboparopnast padota Ned (24)
Peakumn nonHoro ooMeHa.

Jlabopartopnast pabota No5 (2u)
3aBUCUMOCTH CKOPOCTH XUMHUECKUX PEAKIUN OT pa3IHMuHBIX (PAaKTOPOB

Tema 1.7.
Metannel ¥ HeMeTal-
JIBI

Copep:xanne yaeOHOT0 MaTepuana

Mertamipl. OCOOEHHOCTH CTPOCHUSI aTOMOB M KpUCTAIIOB. du3ndeckue cBoiicTBa MeTawioB. Knaccudukarus metan-
JIOB TI0 Pa3IU4HbIM IIPU3HAKaM. XMMUYECKHE CBOMCTBA METAUIOB. DJIEKTPOXUMUUECKUN psAJl HAPSDKEHUN MeTallioB. Me-
TAJUIOTEPMHUSL.

Koppo3us MeTannoB: XUMHUYECKas U JIEKTPOXUMHUUYECKAs. 3aBUCUMOCTb CKOPOCTH KOPPO3UHU OT YCIOBHM OKpY’Karo-
uieit cpenpl. Kitaccudukanust Koppo3uu METaJIOB 10 pa3InyHbIM pu3HakaM. CrocoObl 3alIUThl METAIIJIOB OT KOPPO3HH.

O6ume ciocoOsl mosyyeHust MeTayuioB. [loustue o metammypruu. CrutaBbl YepHbIE U LIBETHBIC.

Hemeramnsl. OcoGeHHOCTH cTpoeHHsT aToMOB. HemeTasipl — mpocThie BeniecTBa. 3aBUCUMOCTh CBOMCTB rajOT€HOB OT
ux nojoxxenus B [lepuoguueckoit cucteme. OKUCIUTENBHBIE U BOCCTAHOBUTEIIBHBIE CBOMCTBA HEMETAIJIOB B 3aBUCUMOCTH
OT UX MOJIOKEHUS B PAAY AIEKTPOOTPUIATENBHOCTH.

[Ipaktrueckoe 3ansitue Ned (24)
Pemenne skcniepuMeHTATBHBIX 33724 110 METaJIaM U HeMeTaJliaMm.

KonTposbHas padota Nel mo pazgeny «OO0mas 1 HeopraHudeckast X uMHs»




Pazgen 2. OPTAHUYECKASA XUMUSA

Tema 2.1.

OcHOBHBIE MTOHSATHUS
OpPraHM4YeCKOM XUMHH
U TEOpusi CTPOCHUS
OpraHUYeCKUX COEeIU-
HEHHI

Copep:xanne yaeOHOT0 MaTepuana

[Ipenmer oprannueckoi xumuu. [IpupoaHbie, ICKYCCTBEHHbIE M CHHTETHYECKHUE OpraHudeckue BeniectBa. CpaBHEHUE
OpPraHUYECKUX C HEOPraHUYECKUMHU BELIECTBAMM.

XHWMHUYECKOE CTPOCHHE KaK MOPSAIOK COCIMHEHHS] ATOMOB B MOJIEKYJIBI IO BAJIECHTHOCTH.

Teopus crpoenus opranuueckux coenuHeHnit A.M. ByrnepoBa. OCHOBHBIE IIOJIOKEHUS TEOPUH XMMHUECKOIO CTPOE-
Hus. M3omepus u nuzomepsl. XuMudeckue GopMyIibl U MOJIETH MOJIEKYJ B OPIraHUYECKON XUMUH.

Knaccugukanus oprannueckux BemiecTB. Kiaccudukanys BemecTB M0 CTPOSHHUIO YTIEPOIHOTO CKElNeTa U HAINYHIO
(GbyHKIMOHANBHBIX rpytil. ['omonoru u romonorus. Havana nomenkmarypst [UPAC.

Knaccudukanus peakuuii B opraHndeckoi XuMuu. Peakiuu nprucoennHeHus (THIpUPOBAaHUS, TaOT€HUPOBAHUS, THI-
pO-rajoreHupoBaHus, ruapaTanum). Peakuuu ormenieHus (IeruapupoBaHus, JerUAPOTaIOTeHUPOBAHNS, IETUAPATALINN).
Peakuuu 3amenienus. Peakiuu nsomepusamuu.

Jlabopartopnast pabota N6 (2u)
N3roroBnenne Moaenei MOJIEKYJ OPraHMYECKUX BEIIECTB

Tema 2.2. YrneBono-
PpOABI U UX IIPUPOJIHBIE
HCTOYHHUKHU

Coneprxanue yaeOHOTo MaTepuaia

AJKaHBI: TOMOJIOTHYECKUHN Psii, ©30MEpPUsI 1 HOMEHKJIaTypa aJIkaHOB. XMMHUUYECKHE CBOMCTBA aJKaHOB (METaHa, 3Ta-
Ha): TOPEHUE, 3aMENIEHUE, Pa3IOKEHHE, IeruapupoBanue. [ [puMeHeHne aakaHoB Ha OCHOBE CBOMCTB.

[Muknoankanbl. ['oMonornueckuil psii 1 HOMEHKJIATYpa IMKIJIOAJTKAHOB, UX o0mias (Gopmyna. M3omepus muxioanka-
HOB: MEXKJIaCCOBasl, yriepoaHoro ckenera. [lomydyenue u pusnyeckne CBOMCTBA IUKIOATKAHOB. XMMHUYECKHE CBOMCTBA
HUKJI0aNKaHoB. [Ipumenenue.

AJIKEHBI. DTWJIEH, €ro MOoJy4YeHue (IEruApUpOBaHUEM 3TaHa, JCMOJUMEpU3ALUCH MONMATHIEHA). ['oMOoIornyeckuil
psia, U30MepHsi, HOMEHKIIaTypa aIkeHOB. XMMHYECKHE CBOIMCTBA ITHUJICHA: TOPEHHUE, KAUYECTBECHHBIE peakinu (00ecIBeqH-
BaHre OPOMHOM BOJbI M PacTBOpA MEpMaHraHaTa Kajus), Tuaparanus, nonuMmepusanus. [I[pumeHenne sTuiieHa Ha OCHOBE
CBOWCTB.

Huenbl. [lonsTue o queHax Kaxk yrjieBOAOPOJax C ABYMsI JBOMHBIMH CBSI3SIMU. CONpSHKEHHBIE TUEHBL. XUMHYECKUE
cBolicTBa OyTaaueHa-1,3 u u3omnpeHa: odecuBeyMBaHNE OPOMHOM BO/IBI U TIOJIMMEPH3AIHS B KayUyKH.

Ankusbl. AtietnieH. XMMHUYECKHE CBOMCTBA alleTUIEHA: TopeHne, obeciBeunBaHuE OpOMHOM BOJIBI, IPUCOSTUHEHNE
XJIOpOBOJIOpOJa U ruAparauus. [IlpumeHeHune aneTuieHa Ha OCHOBE CBOMCTB. MexKkiiaccoBasi U30MEPUsSI C aIKaJUEHAMHU.
[Tonydenue aneTusieHa MUPOJIU30M METaHA U KapOUIHBIM CIIOCOOOM.

Apenbl. ben3on. Xumuueckne cBOHCTBa OEH30ia: TOPEHUE, PEAKLUU 3aMElIeHHs (TaJoreHUpOBaHHE, HUTPOBAHHE).
[Ipumenenne GeH3oia HAa OCHOBE CBOMCTB. ['oMonornueckuii psn apeHoB. Tomyon. HurpoBanue Tonyona. TpoTui.

[IpupoaHbIE MUCTOYHUKH YIIeBOAOPONOB. lIpupoaHsblii ra3: cocraB, IPUMEHEHHE B KauecTBe TOILIMBA. [lomyTHbIN
HedTsHOM Ta3, ero nepepadorka.Hed1s. CocraB u nepepadorka HedTu. [leperonka nedprtu. Hedrenpomykrsl. OxTaHoBOE
9rCII0 OCH3MHOB.




Jlabopartopnast pabota N7 (2u)
Oznakomyenue ¢ kKomtekuusmu «Hepeb» u «Kayayk».

[IpakTuueckoe 3anstue No5 (2u).
CemuHap «YTJIE€BOJOPOABI».

Tema 2.3. Kucnoponu-
coJepxalire OopraHu-
YEeCKUE COEINHEHUS

Coneprxanue yaeOHOTo MaTepraa

Cruprel. [Tonyuenue sTanona OposkeHUEM TIIIOKO3bI M THApaTalel STuiieHa. [ uapokcuiabHast Tpymnmna Kak (QyHKIHO-
HanbpHas. [loHsATHE O IpenenbHbIX OJHOATOMHBIX CIIUPTaX. XUMHYECKUE CBOMCTBA 3TAHOJA: B3aUMOJICHCTBUE C HATPHUEM,
o0pa3zoBaHMe MPOCTHIX U CIOXKHBIX 3(pUpOB, OKKcIeHue B anpaeru. [IpumeHenne sTaHoza Ha OCHOBE CBOMCTB. MeTuiio-
BbIIl CIIUPT U €ro HCIOJIb30BaHNE B KaUeCTBE XMMHUUYECKOTO ChIpbi. TOKCHYHOCTh METAHOJIA U MpaBHJia TEXHUKU Oe3orac-
HOCTH TIpH paboOTe C HUM.

MHuoroaromHusbie ciupThl. Vi3oMepust 1 HOMEHKIIaTypa MpeICTaBUTENe! IByX- U TPEXaTOMHBIX cUpToB. Oco0eHHOCTH
XUMUYECKHX CBOMCTB MHOTOATOMHBIX CIIMPTOB, UX Ka4eCTBEHHOE OOHapykeHue. OTAeIbHbIC MPeACTaBUTENN: ITUIICHIIN-
KOJIb, [JIMLIEPUH, CITOCOOBI UX MOIYYEHHUS, TPAKTUUECKOE MPUMEHEHUE.

®enoin. Pu3nvecKkue U XUMUYECKUE CBOMcTBa (peHona. B3anMHoe BiIMsSHUE aTOMOB B MOJIeKyJe (heHoa: B3auMOIeH-
CTBHUE C THAPOKCHUJIOM HATPHs M a30THOU KuCIoToM. [IpumeHenune dheHona Ha OCHOBE CBOMCTB.

Anbnerunsl. [lonstue o0 anpaeruaax. AnbJIeruaHas rpymnmna Kak ¢GyHKIHoHaIbHas. DopManbIeru U ero CBOMCTBa:
OKHCJIEHUE B COOTBETCTBYIOILYIO KHACIOTY, BOCCTAHOBJIEHUE B COOTBETCTBYIOIMI cupT. Iloydenne anpnerujoB okucie-
HUEM COOTBETCTBYIOIIUX cnupToB. [lonmukonaeHncanus Gopmanpaeruaa ¢ peHorom B GeHonohopManbIeTHAHYIO CMOITY.
[Ipumenenue popmabaeruia Ha OCHOBE €T0 CBOMCTB.

KapOonoBsie kucnotsl. [lonsTue 0 kapOOHOBBIX KucnoTax. KapOokcuibHas rpymnma kak GpyHKIuoHanbHas. ['omonoru-
YeCKUH psiJl MpeieabHbIX OJHOOCHOBHBIX KapOOHOBBIX KUCIOT. [loimydyeHre kapOOHOBBIX KUCIOT OKHCIEHUEM allbJIETH]IOB.
XUMHUYECKHE CBOMCTBAa YKCYCHOH KHMCIOTBI: OOIIME CBOMCTBA C MHUHEPAJbHBIMU KHCIOTAaMH U PEAKIHS dTepUPHKAIHH.
[IpumeHeHne yKCyCHOM KMCIOThI HA OCHOBE CBOMCTB. BhICHINE )XKMPHBIE KUCIOTHI HA IPUMEPE MAIBMUTHHOBON U CTE€apH-
HOBOH. MHOr0o0oOpa3ue KapOOHOBBIX KUCIIOT (I1aBeIeBast KMCIOTA KaK JBYXOCHOBHAs, aKPHJIOBAst KUCIIOTA KaK HEMpeelb-
Has, OEH30MHAass KUCJIOTa KaK apOMaTHYeCKast).

Crnoxuble 3gupsl 1 xupbl. [loaydenne cinoxHbIx 3¢upoB peakiuein srepudukanuu. CiaoxHble 3QpUpsl B IPUPOAE, UX
3HaueHwue. [[puMeHeHne coKHBIX 23(UPOB HA OCHOBE CBOMCTB.

Kupsr xak cnoxseie 3¢upbl. Knaccudukanus xupoB. XUMHUECKHUE CBONCTBA JKUPOB: TUAPOJIU3 U THIPUPOBAHUE
KUJIKUX XKUPOB. [[ppuMeHeHune KupoB Ha OCHOBE CBOMCTB. Mbla.

VYraeBoasl. YTIeBOAbI, UX KiIacCU(PUKAIMA: MOHOCaxapuabl (TII0K03a, PpyKTO3a), AUcaxapuabl (caxapos3a) U MojIHca-
Xapuasl (Kpaxmai v IEUTI0I03a).

['moko3a — BemiecTBO ¢ ABOMCTBEHHON (DyHKIIMEH — ambAeTHA0CIUPT. XUMHUECKHUE CBOWCTBA TIIOKO3bI: OKHCIICHHE B
TJIIOKOHOBYIO KHCJIOTY, BOCCTAHOBJIEHHE B COPOUT, CIUPTOBOE OposkeHue. [IpruMenenue ritoko3bl Ha OCHOBE CBOMCTB.

CTpoeHne 1 XUMHUYECKHE CBOMCTBA caxapo3bl. TeXHOIOTNYECKHUE OCHOBBI TPOU3BOJICTBA CAXaPO3bl.




Kpaxman. Ctpoenne monekynbl. @U3nueckrue W XMMHUUYECKHE CBOMCTBA, HAXOXKJACHHE B MPHUPOAEC U OMOJIOTHYECKas
pouis. IIpumeHeHue.

emnronoza. Ctpoenue, pusnueckne 1 XuMUUYeCKue cBoicTBa. Haxoxkaenne B mpupoae u Ouosiorudeckast poiib. [pu-
MCHCHUC. CpaBHeHI/Ie CBOMCTB KpaxmaJjia ! HCJIIHOJIO3bI.

3HayeHue yrieBOJOB B JKMBOW MPUPOJIEC U )KMU3HH YETTOBEKA.

JlaGopatopnas pabora Ne§ (2u)
N3ydeHue CBOMCTB INIMIEPUHA U YKCYCHOM KHUCIIOTHI

Jlaboparopnas padota Ne9 (2u)
W3yueHue CBOMCTB yIiIeBOJOB.

Tema 2.4. Azotconep-
JKalue OpraHuvecKue
coenubenud. Ilomume-

pHI

Coneprxanue yaeOHOTo MaTepraa

Awmunbl. [lonarue 06 amuHax. AHWIMH, KaK OpraHndeckoe ocHoBanue. [lomyuenue anunnHa u3 HuTpoOeH3omna. Ilpu-
MEHEHHE aHUIMHA HAa OCHOBE CBOICTB.

AMUHOKHCTIOTBL. AMHUHOKHCIIOTH Kak aMmdoTepHble AU(YHKIIMOHAIbBHBIE OPraHUYECKHE COCIMHEHHS. XUMHUECKUE
CBOMCTBAa aMMHOKHCJIOT: B3AaMMOAEHCTBHUE CO IMIEJI0YaMM, KUCIOTAMH U IPYT C IPYroMm (peakiuus noaukonaeHcanun). [len-
THUOHAA CBA3b U IMOJIUIICIITUBI. HpI/IMeHeHI/Ie AMHWHOKHCIIOT HAa OCHOBEC CBOﬁCTB.

benku. IlepBuynHas, BropudHas, TpeTUYHAsT CTPYKTYphl OEIKOB. XMMHUYECKHE CBOWCTBA OCJIKOB: TOPEHHUE, JeHATypa-
U1, TUPOJIH3, [IBETHBIE peakiuu. buonornyeckue GyHKIINU OEITKOB.

OCHOBHBIC TIOHATHUSI XUMUHU BBICOKOMOJICKYJIIPHBIX COCTUHEHUU. MOHOMED, MOJUMED, TOJYUYCHHUE TTOJTUMEPOB PEaK-
HHeﬁ HOJII/IMepI/I3aI_II/II/I U MMOJUKOHACHCAIIUHN, CTCIICHb HOJ'II/IMepI/I3aI_II/II/I, CprKTypHOC 3BCHO. Tunesl HOJII/IMepHBIX ueneﬁ:
JIMHEWHBIE, pa3BETBICHHBIC, CITUTHIC.

HHaCTMaCCBI. TepMOHJIaCTI/I‘-IHBIe nu TepMOpeaKTI/IBHBIe IJ1aCTMaccChI. Hpe,Z[CTaBI/ITeJII/I IacrMmacc.

Bonoxkna, ux knaccudukarnus. [lomydenne BookoH. OTAeNbHBIC TPEACTABUTEN XUMHUECKIX BOJIOKOH.

Kayuyku HaTypanbHbIi M CHHTeTHYECKHE. Bynkanuzanus kaydyka, pe3uHa.

[TpakTrueckoe 3anstue Neb (2u9).
Pemienue skcriepuMeHTATBHBIX 3a/1a4 HAa UACHTU(UKAIINIO OPraHMUECKUX COCIMHEHUH.

KontpoarsHas padbora Ne2 no pasneny «Opranndeckass XUMUs».

JuddepenunrpoBanHbIi 3a4ET




3.2. Y4eOHO-METOJAUYECKOE U MAaTepHaAJIbHO-TEXHHUYECKOe olbecrnedyeHue TMPo-
rpaMMbl Y4€OHOM JUCHUILIUHBI «XHMH».

O6opynoBanue yueOHOT0O KabuHeTa:
1. MeGenb u crarimoHapHoe 000py/I0BaHUE
- I0Ca/I0YHbIE MECTA MO KOJUYECTBY CTYACHTOB;
- pabouee MecTO IpernoiaBaTes;
- IEMOHCTPAIIMOHHBIH CTOJI;
- BBITSDKHOU MIKad;
- KHWOKHBIC MKaQHbI;
- Tym0a JUIs BUIe0aMapaTyphl;
-JI0CKa ayTUTOpHas;
-mKad 11 XUMUYECKOU TTOCYIbL;
-ceiid;
2.Y4eOHOo-HarsIIHbBIE TOCO0Us U JlabopaTopHOe 000pyIOBaHuE:
nepuoauyeckasl cucteMa Xxumudeckux anemeHnToB .M. MenneneeBa, psa HanpsKEHU METAIIIOB, PSI
AIIEKTPOOTPHUIIATETILHOCTH HEMETAILIOB, TaOIUIIa PACTBOPUMOCTH COJIEH, KHUCIIOT ¥ OCHOBaHUI B BOJIE,
IUTaKaThl [0 OOIIEeH U HEOPraHMYECKOW XMMUH; TUIaKaThl IO OPraHUYeCKOW XUMUU, XUMUYECKUE PeaK-
TUBBI, TA0OPATOPHBIE BECHI M PA3HOBECHI, KOJUTEKITNH: «MeTaibl», «['opHBIe mopoabl», «IlmacTtMacchr
U BOJIOKHa», « Kayuyk», « HedTh u mpoaykTsl ee mepepaboTku», «KameHHBIH yroib», «Uyryn»,
«Crexno», «Penkue meramibl», « Ctalb», «AnoMuHUI», «Toph» MOIenn aTOMOB JJisi COCTAaBIICHUS
MOJIEKYJI OPraHUYECKHX BEUIECTB, BOJsSHAs OaHs, JTUCTHIUISATOP, MPUOOP ISl ONBITOB C DJIEKTPUUYECKUM
TOKOM, O30HATOp, alapar AJis MOJIYYCHHS T'a30B, HArPEBATENU JICKTPHUSCKUE IS IPOOUPOK; HAOOP
apeoMeTpOB, MUKPOCKOI, MpUOOp A JEMOHCTPALUU 3JIEKTPOJIM3a COJIel, MpUOOp Ui OKUCICHUS
CIUpTa HAJl MEIHBIM KaTaJu3aTOPOM; JOCKA IS CYIIKU MOCY Ibl; HA0OPHI BAKHEUITUX aMUHOKHUCIIOT,
MOJIETH KPUCTAITMYECKUX PELIETOK, MOJIEIH YCTAHOBOK MPOM3BOJACTBA CEPHOM KHUCIIOTHI, aMMHaKa,
aleTUIeHa, METAJUTMYECKUE MITaTUBBI, HA0Op TpadapeToB n1abopaTopHON MOCYIbI, JabopaTOpHAs MO-
cyna (KoJIObl, XHMHUYECKUE CTaKaHbI, MPOOUPKH, (hapdOpoBbIe YalTKK, TUTIIN, CKISIHKA JJIsSI pEaKTHBOB
), IITIaTeIH, YaCOBBIE CTEKJIA, IPEIMETHBIC CTEKIa, (PaphOopoBbIE CTYNKHU C MTECTUKOM.
TexHuyeckue cpeacTBa 00y4eHUs: TEIEBU30p, BUICOMArHUTO()OH, KOMIIBIOTEP, MEIUAILIeEep.

IIporpammHoe obecnieyeHue:
— naket nporpaMmM MICROSOFT OFFICE;

3.3. UudopmanuonHoe odecriedeHne 00yueHusl.

[TepedyeHb pekOMEHIyEeMbIX yU4e€OHBIX M3/IaHul, IHTEpHET-peCcypCcoB, NOMOJIHUTEIBHON JINTE-
paTypshl.
OCHOBHBIC HICTOYHUKHU:
1. Tabpuensa O.C. Xumus 11t TpoGecCuii M CrernuaaIbHOCTENH TEXHUYECKOTo Tpodris : YaeOHUuK
IUIsL CTYZIEHTOB yUpexaeHul cpennero npogeccuonansnoro odpazosanus / O.C. IN'abpuensn, W.I'.
Octpoymos; Pen. O.P.Kexapcaepa; Pen. .b.KoBanesa. - 5-e uzn.,crep. - M. : Akagemus, 2017. -
280c.
2.Epoxurn FO.M. Xumus s npodeccuid W CHEIUaIbHOCTEH TEXHHUYECKOTO W €CTECTBEHHO-
Hay4YHOTO npoduiielt : YueOHUK Ui CTYICHTOB YUpeXIEeHUH cpeaHero npodeccuoHaabsHOro oopa-
3oBanus / FO.M. Epoxun, U.b. Kosanesa; Pen. 3.P.Kexapcaesa. - 5-¢ uzn.,crep. - M. : Akagemus,
2018. - 496 c.

JlonoJIHUTEe/IbHbIE HCTOYHUKH:

Xumus s npodeccuil U CnenuaIbHOCTeH eCTECTBEHHO-HAYYHOTO Npoduiis : YUeOHUK Ui CTYJICHTOB
yUpeKIeHUH cpeaHero mnpodeccuoHanbHoro obpazoBanus / O.C. Tabpuensn [u  gap.]; Pen.
N.b.Kosanesa; Peu. 9.P.Kexapcaesa. - M. : Akagemus, 2016. - 400c.



HNuTepHeT —pecypcebl

1. www.pvg. mk. ru (omumnuana «ITokopu BopoOseBEI TOphI»).
www.hemi. wallst. ru (O6pa3zoBaTenbHbIN CAalT I NTKOJIBHUKOB «XHUMHUSI»).
www.alhimikov. net (OGpa3oBaTeNbHBINA CAUT AJIS IIKOJIBHUKOB).
www.chem. msu. su (3neKkTpoHHass OMOINOTEKA 11O XUMHH).
https://sites.google.com/site/himulacom/ (OGpa3oBaTeNbHBIN CAUT: XUMYJIS)
http://school-collection.edu.ru (Equnas komieknus nudpoBbix 00pa3oBaTEIbHBIX PECYPCOB)
https://mir-olimpiad.ru/ (Mup Onumnuaa. Beepoccuiickie onuMnuagsl 1 KOHKYPCHI).
http://erudit-online.ru/ (Koukypc «Busat, xumus!»)
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