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1. HosicHUTEIBLHAA 3ANHCKA

Pabouass mporpamma yuebHoro mnpeamera «XMUMMUS» paspaboraHa B COOTBETCTBHH C
TpeOOBAHUSIMU:

- ®I'OC COO (Ilpukaz MunucrepctBa oopazoBanust 1 Hayku P® ot 17 mas 2012 . N 413 "O6
YTBEpkKACHUU (eepalbHOTO TOCYIapCTBEHHOIO O0pa30BaTeNbHOTO CTaHAApTa CPEAHEro OOIIero
oOpa3oBanus" (¢ U3BMEHEHUSIMU U AONOJIHEHUsAMH OT 29 nexabpst 2014 r., 31 nexabps 2015 1., 29 urons
2017 r., 24 cents6ps, 11 nexadbps 2020 1),

- ¢ yueToM paboueit mporpamMmbl BociuTanus o cnernuansaoctu 21.02.04 «3emiieycTpoiicTBoy.

CopepxaHue MporpaMMbl «XUMHUs» HANIPABICHO Ha JOCTHKEHUE CIICIYIOIINX IIeNIeH:

* (opmHpoBaHUE y OOYYaIOLIMXCS YMEHUS OLIEHUBATh 3HAYUMOCTb XUMHYECKOTO 3HAHMS JUIs
KaXJI0T0 YeJIOBEKa;

* (¢opmHpoBaHHE y OOYyYarOIIMXCs LEJOCTHOIO IPEJICTABICHUS O MHpPE U POJIM XUMHU B
CO3/IaHMM COBPEMEHHON €CTECTBEHHOHAyYHOW KapTHUHBI MHpa; YMEHHUS OOBSICHATH OOBEKTHI U
IPOLIECChl OKpY’KaIoLeH AeHCTBUTEIBHOCTH: MPUPOJHOM, COLMANIBHOM, KYJIbTYpHOH, TEXHHYECKOM
CpeJibl, — UCHOJb3YS I 3TOr0 XUMUYECKUE 3HAHUS;

* pa3BUTHE y OOYyYarOIIMXCS YMEHHH pa3zianyaTrh (pakThl U OLEHKH, CPAaBHHBATH OIECHOYHBIC
BBIBOJIbI, BUJIETh UX CBSI3b C KPUTEPUSMH OLEHOK M CBSI3b KPUTEPHEB C OIPEICIIEHHONW CHUCTEMOM
[EHHOCTEH, (OPMYINPOBaTh 1 00OCHOBBIBATH COOCTBEHHYIO TIO3HIIUIO;

* mpuoOpereHHEe OOYYAIONIMMHUCS OMbITa Pa3sHOOOPAa3HOM JAEATENbHOCTH, TIO3HAHUS H
CaMOIIO3HAHUS; KJIIOYEBBIX HABBIKOB, MMEIOIIUX YHHMBEPCAJIbHOE 3HAUEHUE IS Pa3IMYHBIX BHJIOB
JEeSITeIbHOCTH (HABBIKOB pEIICHUS] MpoOJeM, MPUHATHA PELICHHWH, TOWCKA, aHalu3a U 00paboTKH
uH(pOpMalMi, KOMMYHHKAaTUBHBIX HAaBBIKOB, HAaBBIKOB M3MEPEHUMN, COTPYJHHUYECTBA, OE30M1ACHOIO
oOpallieHus C BEIIeCTBaMU B IIOBCEIHEBHOM JKHU3HH).

B mporpammy BKIIOYEHO CcOJEp)KaHHWE, HAmpaBleHHOC Ha (OPMUPOBAHHWE Yy CTYICHTOB
KOMITETCHIINIM, HEOOXOoauMBIX i kadecTBeHHOro ocBoeHus IIIICC3 CIIO ma 0a3e OCHOBHOIO
o01ero 06pa3oBaHus € MOJIYYCHHUEM CPEITHETO 00IIero o0pa3oBaHMs

2. O0mas XapaKkTepuCcTUKA Y4eOHOM M CUMILTHHBI « XMMUSDY

XuMHsT — 3TO HayKa O BEIIECTBaX, MX COCTaBE M CTPOCHWH, CBOWCTBAX W IPEBpAIICHUSX,
3HaYCHUH XMMHUYECKUX BEUIECTB, MATEPHUAIOB U MPOILIECCOB B MPAKTUIECKOM EATETHHOCTH YeIIOBEKA.

Conepkanmne pabodeld mporpamMmbl «XHWMHs» HANpaBICHO HAa YCBOCHHE OOYUYaIOMIMMUCS
OCHOBHBIX TOHATHH, 3aKOHOB M TEOpUN XUMMHU; OBJAJICHHE YMEHUSMHM HaOJI0/aTh XUMHUYECKHUE
SBJICHUS, MPOBOAUTH XMUMMUYECKHH AKCIEPUMEHT, MPOM3BOIUTH PACUETHl HA OCHOBE XMMHUYECKHX
(dbopMyI1 BEeleCTB ¥ YpaBHEHUH XMMUYECKHX peaKIuil.

B mponecce m3yueHuss XumMuM y OOy4arOIIMXCSl Pa3BUBAIOTCS TO3HABATENIbHbIE MHTEPECHI U
MHTEJUIEKTYaJIbHbIE CIOCOOHOCTH, MOTPEOHOCTH B CAMOCTOSTEIbHOM IPUOOPETEHHSI 3HAHUH 110 XUMHH
B COOTBETCTBUH C BOHUKAIOUIMMHU KU3HEHHBIMH MTPOOJIEMaM1, BOCTIUTHIBAETCSI O€PEKHOE OTHOLICHHS
K IpUpoJie, NMOHMMaHHE 30POBOTO 00pa3a JKU3HHU, HEOOXOIUMOCTH TMpPENyNpeKIAeHUs SBICHUH,
HAHOCSIIUX BpeI 3I0POBBIO W OKpyxkatomed cpexe. OHM OCBaWBalOT TPUEMBI TPAMOTHOTO,
0€30I1aCHOTO HCIOJF30BAHNS XUMHUYECKHAX BEIIECTB  MAaTEPHAIIOB, IPUMEHSIEMBIX B OBITY, CEITbCKOM
XO3SIIICTBE M HA TPOU3BOJICTBE.

Peanuzanust JeIyKTUBHOTO TOAXO0JAa K H3YYEHHIO XHMHHU CIHOCOOCTBYET Pa3BUTHIO TaKUX
JIOTMYECKUX ONepalvii MbIIUICHUs, KaK aHalIu3 U CUHTE3, 0000IIeHne U KOHKPETH3allHsl, CPaBHEHUE U
aHAJIOTHSI, CUCTEMAaTH3aIHs U KiIacCu(UKAIS U Ap.

Nzyuenne xumuu B ['AIIOY T10 «IAK», peanusyromero oOpa3oBaTelbHYIO MPOTrpaMMy
cpenHero obmiero obpaszoBanus B mpenenax ocBoeHus [IIICC3 CIIO na 6a3e OCHOBHOTO OOIIETO

4



oOpazoBaHHsi, WMEET CBOM OCOOCHHOCTH B 3aBHCHUMOCTH OT Mpoduis MNpodhecCHOHATBHOTO
obpazoBanus. Ilpu ocBoenun crnenuansHocteil [IIICC3 CIIO npodeccnoHanbHOr0 0Opa3oBaHUS
XUMUS U3y4daeTcsl Kak 0a3oBas yueOHas NUCUUIUIMHA.

Crenuduka n3y4eHuss XUMHUH TIPU OBJIQJCHUH CHEIHMAIBLHOCTH TEXHUYECKOTO MPOMUIIS OTpaXKeHa
B Kaxaoi teme pasaena «Conepxanue ydeOHOW JUCHUIUIMHBDY. DTOT KOMIOHEHT pealn3yeTcs Mpu
WHAUBUAYAIbHON CaMOCTOSATENbHON paboTe oOydaromuxcs (HamucaHuu pedepaToB, MOJITOTOBKE
COOOIllEHUH, 3alUTe MPOEKTOB), B Mpolecce Y4eOHOM [eATEeNbHOCTH TOJ PYKOBOJICTBOM
npenogaBatensi  (BBIIIOJIHEHUH XUMHYECKOTO OKCIEPUMEHTa — JIA0OpaTOpHBIX OMBITOB U
MPAKTUYECKUX PadOT, PeICHUH MPAKTUKO-OPUEHTHUPOBAHHBIX PACUETHBIX 3a]1a4 U T.J.).

B mpomecce uzydeHHs XMMHU TEOPETUYECKHE CBEACHUS JIOMOJHSIOTCA JIEMOHCTPALMSIMH,
7a00paTOPHBIMU  ONBITAMH M MPAKTHUECKUMHU 3aHATUSMHU. 3HAUUTENbHOE MECTO OTBOJUTCS
XUMHYECKOMY OKcrepuMeHTy. OH OTKpbIBa€T BO3MOXKHOCTb (OPMHUpPOBaTH y OOYYarOIIMXCS
CrienManbHble TPEAMETHbIE YMEHHUs: paboTaTh C BEIIECTBAMH, BBHIMOIHATH IMPOCThIE XUMHYECKHE
OTIBITHI, YYUTh 0€30MaCHOMY U SKOJIOTUYECKH TPAMOTHOMY OOpAaIlleHHIO C BEUIECTBAMH, MaTepHaIaMH
U TIpoleccaMu B OBITY M Ha MPOM3BOACTBE. J[Isi OpraHm3anuy BHEAYJUTOPHOM CaMOCTOSTEIIbHON
pabotel cTyneHtoB, opiaaeBatonmx crenuaabHocTsiMu [IIICC3  CIIO TtexHmyeckoro mpoduis
npo¢eCCHOHATBFHOTO 00pa30BaHMsL, IPEICTABICH IMEPEeYeHb pedepaToB (IOKIAI0B), HHIANBUIYAIbHBIX
MIPOEKTOB.

B mpomecce wu3ydeHHss XUMHH BaXHO (HOpMHUPOBATh WH(POPMANMOHHYIO KOMIIETEHTHOCTD
obOydaromuxcs. [1o3ToMy npu opraHM3aIii CaMOCTOSTEIIEHONH pabOThl HEOOXOIUMO aKIIEHTUPOBATH
BHHUMaHUE 00yJaroNuXcs Ha TIOUCKe HH()OPMAIIHH.

N3ydenue yueOHOro mnpenMera «XHUMHUS» 3aBEpIIaeTCs MPOMEXKYTOUHOM arrecTtarueil B Gopme
nuddepeHIMPOBaHHOTO 3a4eTa.

3. MecTo yueGHOro npeaMera B y4eOHOM IJIaHe

Y4eOHblii npeamer «XuUMHUS» SBISETCS y4EOHBIM MpPEeIMETOM IO BBIOOPY W3 00s3aTeabHOU
npeametHoit oonactu «EctectBennbie Haykm» OI'OC cpeanero obimiero oopa3oBaHus.

B TAIIOY II0 «IAK», peanusyromiero o0pa3oBaTeNbHYIO IMPOTPaMMy CpPEIHEro OOIIero
oOpasoBanus B npezaenax ocsoeHus [IIICC3 CIIO na 6a3ze ocHOBHOrO 00111ero oo0pa3oBaHus, y4eOHbIH
npeaMer «XuMus» u3ydaercs B o0uieodpazoparenbHoM 1ukiie yueonoro IITICC3 Ha 6a3ze 0CHOBHOTO
o01m1ero o6pa3oBaHus ¢ molydeHueM cpeanero oomero oopazoanus (IITICC3 CII0O).

4. PesyibTaThl 0OCBOCHHA Y4€0OHOI0 MpeaMeTa

OcBoenue cojaepxkaHusg y4eOHOW JAUCHUIUIMHBI «XHUMUS», OOCCIEYHBAET JIOCTHIKEHUE
CTYJIEHTaMH CIEAYIOIINX PE3yIbTaTOB:

* JUYHOCTHBIX:

1) poccuiicKyl0 TpakJaHCKYI HJIEHTHYHOCTb, NaTPUOTHU3M, YBa)KEHHE K CBOEMY Hapoay,
qyBCTBAa OTBETCTBEHHOCTH mepen PoauHOM, ropioctu 3a cBOM Kpail, cBoro Poauny, mpounuioe u
HACTOSIIIIee MHOTOHAIMOHAIBHOTO Hapona Poccum, yBakeHHE TOCYIapCTBEHHBIX CHMBOJIOB (Tepo,
¢nar, ruMH);

2) rpaxJaHCKYIO IMO3ULHMI0 KaK aKTUBHOTO M OTBETCTBEHHOI'O 4YjieHa POCCHICKOro OOIlecTBa,
OCO3HAIOIIET0 CBOM KOHCTUTYIIMOHHBIE NIPaBa M OOSI3aHHOCTH, YBaXKAIOIETO 3aKOH U MPaBOMOPSIOK,
00Ja/1a011ero YyBCTBOM COOCTBEHHOTO JOCTOMHCTBA, OCO3HAHHO MPUHUMAIONIErO TPaJWLMOHHbBIE
HallMOHAJIbHBIE U 00IIeYeIOBeUeCKNE I'YMaHUCTUYECKHE U IEMOKPAaTHUECKUE [IEHHOCTH;

3) TOTOBHOCTH K city’keHHI0 OTeuecTBy, €ro 3aliuTe;

4) chopMHUpOBaHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHUS
HayKH M OOIIECTBEHHOM MPaKTUKH, OCHOBAHHOI'O Ha JAMAJIOre KYJIbTYp, a Takke pa3ludHbIX (opM
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0O0IIECTBEHHOT'O CO3HAHMSI, 0CO3HAHHE CBOETO MECTa B MOJUKYIBTYPHOM MUPE;

5) chopMUPOBAaHHOCT OCHOB CAaMOpPa3BUTHUS M CaMOBOCIMTAaHUS B COOTBETCTBUU C
00I11eYeTOBEYECKUMH IIEHHOCTSAMHU U UeallaMH TPaKAaHCKOTO O0IIEeCTBAa; TOTOBHOCTh M CIIOCOOHOCTD
K CaMOCTOSITEJIbHOM, TBOPUECKOW U OTBETCTBEHHOM J€ATEIbHOCTH;

6) TOJIEPAaHTHOE CO3HAHME U MOBEAEHHUE B MOJUKYJIBTYPHOM MHUpPE, TOTOBHOCTh U CIIOCOOHOCTH
BECTH AMAJIOr C JPYTMMHU JIIOJIbMH, JOCTUraThb B HEM B3aMMOIOHMMAHUS, HAaXOAUTh OOLIME LEIH U
COTPYAHMYATh JJSI HX JOCTH)KEHHUS, CHOCOOHOCTh TPOTHUBOCTOSITH HJACOJOTHH SKCTPEMHU3MAa,
HallMOHAU3Ma, KCeHO(GOOUH, IUCKPUMUHAIMKU 10 COLHUAIbHBIM, PEJIUIHO3HBIM, PACOBBIM,
HAIMOHAJIbHBIM IIPU3HAKAM U JIPYTMM HETaTUBHBIM COLIMAJIBHBIM SIBJICHUSIM;

7) HaBBIKM COTPYJHHMYECTBA CO CBEPCTHMKAMM, JETbMU MIIAJIIErO BO3pacTa, B3POCIBIMU B
00pa3oBaTenbHON, 0OLIECTBEHHO MOJIE3HOM, Y4eOHO-UCCIEI0BATEIbCKON, MPOSKTHON U IPYTUX BUAAX
JeSITEIbHOCTH;

8) HpaBCTBEHHOE CO3HAHUE U MOBEJICHHE HAa OCHOBE YCBOCHUS 00IIEUETIOBEYECKHX [ICHHOCTEH;

9) rOTOBHOCTB M CITOCOOHOCTH K 00pa30BaHMUIO, B TOM YUCIIE CaMOOOPAa30BaHUIO, HA IPOTSHKEHUU
BCEH KM3HM, CO3HATEIBHOE OTHOIICHHE K HENpPEepHIBHOMY OOpa30BaHUIO KaK YCIOBHIO YCIEIIHOM
npodecCHOHATBLHON U 00IIECTBEHHOM 1€ATEIbHOCTH;

10) screTnyeckoe OTHOIIEHHWE K MUPY, BKJIOYas 3CTETHKY ObITa, HAYYHOIO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOLLICHUH;

11) mpuHATHE U peaTu3annIio HEHHOCTEN 310pOBOro 1 0e3omacHoro o0pasa KU3HHU, MTOTPEOHOCTH
B (PM3UYECKOM CaMOCOBEPIIEHCTBOBAHUM, 3aHATHIX CIIOPTUBHO-030POBUTEIBHON J€ATENbHOCTHIO,
HENPUSTHE BPEIHBIX IPUBBIYEK: KYPEHUS, YIIOTPEOICHUS aJIKOT0JIsl, HAPKOTHUKOB;

12) OGepexHoe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOILIEHHME K (U3NYECKOMY U
MICHXOJIOTHYECKOMY 3/I0POBBIO, KaK COOCTBEHHOMY, TaK M APYIHX JIIOJCH, YMEHHUE OKa3bIBaTh IEPBYIO
HIOMOIIIb;

13) oco3naHHBII BBIOOp Oynymieil mpodeccnn W BO3MOXKHOCTEH peamu3aliid COOCTBEHHBIX
KU3HEHHBIX IJIAHOB; OTHOLIEHHE K MPO(PECCHOHATIBHON JESITEeIbHOCTH KaK BO3MOXKHOCTU Y4YacTHs B
PELIeHNH JIUYHBIX, OOIIECTBEHHBIX, TOCYAapCTBEHHBIX, OOIIEHAIMOHAIBHBIX TPOOIIEM;

14) chopMHPOBAHHOCTh 3KOJIOTMYECKOIO MBIIUICHUS, MOHUMAHMs BIMSHUSA COLMAIBHO-
HKOHOMUYECKUX IPOLIECCOB HA COCTOSIHME IMPUPOJIHON M COLMAIbHOM cpeibl; MPpUOOpETEeHHE OMbITa
HKOJIOTO-HANPABICHHON AEATEIbHOCTH;

15) oTBeTCTBEHHOE OTHOIIEHHWE K CO3/IaHHI0 CEMbM Ha OCHOBE OCO3HAHHOTO MPHUHSTHUS
LIEHHOCTEN CEMENHOM JKU3HU

* MeTanpeIMeTHBIX:

- HUCIIOJIBb30BaHUC Pa3INYIHBIX BUI0B MMO3HABATEIILHOM JACATCIIbHOCTH u OCHOBHBIX
MHTEJJIEKTYaJIbHBIX ONepaluii (MOCTAaHOBKM 3ajaud, (POpMYIMpPOBAHUS TMIIOTE3, aHAIM3a U CHUHTE3a,
CpaBHCHHA, O606HI€HI/I$I, CUCTEMATU3allMi, BBIABJICHUA MPUYUMHHO-CICACTBCHHBIX CBSIBeﬁ, ITIOHUCKa
aHajoroB, (OpPMYITUPOBAHUS BBIBOJOB) JUIsl PELIEHUS MMOCTABIEHHOMN 3a7a4M, MPUMEHEHHE OCHOBHBIX
METOJIOB TO3HaHUs (HAONIOJCHMS, HAyYHOTO OSKCIEPUMEHTA) s HM3YYeHHs pPa3UYHBIX CTOPOH
XMMHYECKHUX OOBEKTOB M TIPOIECCOB, C KOTOPHIMH BO3HHKAET HEOOXOIUMOCTH CTAJIKHBATHCS B
npodeccuoHaIbHOM chepe;

- HUCIIOJIB30BAaHUEC PA3JIMYHBIX MCTOYHHUKOB IJId MOJTYYCHUS XUMHYECKOH I/IH(i)OpMaHI/H/I, YMCHHC
OLCHUTDH €€ JOCTOBCPHOCTD MJIA JOCTUIKCHUA XOPOIIHUX PE3YIbTATOB

B  npodeccuoHaibHOH chepe;

¢ MpeAMETHBIX:

- c(OPMHUPOBAHHOCTH MPEICTABICHHI O MECTe XMMHUH B COBPEMEHHOW Hay4YHOH KapTHHE MUDA;
NOHUMAaHHE POJIM XMMUU B (POPMHPOBAHHM KPYro3opa M (PyHKIMOHAIFHOW TIPaMOTHOCTH YeEIOBEKa
IJI pCHICHUA MPAKTUYCCKUX 3aaa4,

- BJAACHHUC OCHOBOIIOJAraromuMMu XUMHUYCCKUMH TOHATHUAMHU, TCOPUAMH, 3aKOHaAMHU U
3aKOHOMEPHOCTSIMH; YBEPEHHOE TI0JIb30BaHNE XUMUIECKOH TEPMHHOJIOTHEH U CHMBOJIMKON;

- BJIAACHUC OCHOBHBIMK MCETOJaMM HAYYHOTO II0O3HAHHA, HCIOJB3YEMBIMU B XHUMHHU!
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HaONIOZICHUEM, ONHCAaHUEM, HW3MEPECHHEM, SKCIEPUMEHTOM; yMeHHEe oO0pabaThiBaTh, OOBSCHATH
pEe3yJIbTaThl MPOBEACHHBIX OIBITOB U JIEJIaTh BBIBOJBI; TOTOBHOCTh U CIIOCOOHOCTH MPUMEHSTH METO/IbI
MIO3HAHUS TIPU PEIICHUH MTPAKTUYCCKHX 3a/1a4;

- c(OPMHPOBAHHOCTh YMEHHS JaBaTh KOJUYECTBCHHBIC OLEHKUA W TPOU3BOJHUTH PACUEThI II0
XUMHYECKHM (HOpMyJIaM U ypaBHEHUSIM;

- BJIAICHUC MMPpaBUJIaMH TCXHUKU 6€3OHaCHOCTI/I IIpU UCITOJIB30BAHUN XUMHUYCCKUX BCIICCTB,

- cOpMHPOBAHHOCTh COOCTBEHHOW IO3WIMKM TI0 OTHOIICHHIO K XUMHYECKOW WH(pOpMAIHH,
MOJTy4aeMOM U3 Pa3HbIX HCTOYHHUKOB.

TEMATHYECKOE INTAHUPOBAHHME

[Ipu peanmsanuu coaepkanusi ydeOHOro mpeamera «Xumus» B mpenenax ocBoenus I[TICC3
CIIO koJHn4ecTBO YacoB, OTBEAEHHOE HA OCBOCHHE:

O6beMm oOpa3zoBaTesbHOM Harpy3ku cTylaeHTa — 117 daca, yacTe mporpaMMbel - 8 4acos,
peaymzyercsi B hopMe MPaKTUICCKOM MTOATOTOBKU U BKJIFOYAeT Jiekuuid - 0 gacos, mabopatopHsIii - 8
4acoB, MpakTUuecKux — 12 yacos

O0beM Harpy3KH CTyJICHTa BO B3aMMOJICHCTBHUH C TIPETIOJaBaTelieM - /8 4acoB, B TOM YHCIIC:

Teopetnueckoro o0yueHust — 58 yacos

[TpakTH4eckoil MOATOTOBKU — 8 4acoB

[TpakTrueckux 3aHsaTui — 12 yacoB

JlaGopaTopHbIX 3aHATHN — 8 YaCOB

BaeaynutopHoii camocTosaTenbHOU padoTsl — 39 yacoB

OBBEM YYEBHOI'O IIPEJIMETA «XUMMU»

Bup yueOHoit padoTbl Oobvem uacos
MakcumanbHas yyeOHas Harpy3ka (Bcero) 117
Oo6s13aTesibHAst ayAUTOPHAs y4eOHAasi HATPY3Ka (Bcero) 78
B TOM YHCIIE:
TEOPETUYECKOE 3aHITHE 58
NpakTU4YecKas MOJrOTOBKa 8
IPaKTHYECKOE 3aHATUE 12
71a0opaTOpHbIE 3aHATHS 8
CamocrosiTeibHas padora o0y4yaromerocs (Bcero) 39
IIpoMeskyTouHasi aTTecTalus NPOBOAMTCA B popme: 1upHepeHInPOBAHHOTO 3aUeTa




5. TemaTH4ecKkui IJIaH U coepKaHUe Y4eOHOr o nmpeaMeTa « XMMHUD)

TemaTuyeckoe IVIAHMPOBAHUE, B TOM YHCJIE C Y4€TOM padoye MporpaMMbl BOCIIMTAHUS

HaumenoBan Coaep:xanue yueOHOro MaTepuasa, JJabopaTopHblie U Oobe Koabt
He pa3/iesioB u NpPaKTH4YecKue padoThbl, CAMOCTOSITeIbLHasA padoTa M pe3yJbTaToB,
TeM o0y4yarouuxcs. 4aco | ghopmuposan
B HI0 KOTOPBIX
crocoocTByer
3JIEMEHT
NMPOrpamMMbl
np
1 2 3 4
Beenenue Coaep:xanue yue0HOro MaTepHaJia 1 JIP 4, JIP 5
Hayunble MeTonbl MO3HaHUS BEUIECTB M XUMHUYECKUX
ABleHU. Ponp dkcnepuMeHTa M TEOpUM B XUMHH.
MopgenupoBaHue XUMUYECKUX MPOIECCOB. 3HAYEHUE
xumMun 1pu ocBoeHuu npodeccuit CIIO TexHHUECKOTrO
npoduist MpodeCCHOHATHLHOTO 00pa30BaHUs
Bueayauropnas CaMOCTOSITe/IbHASA pabora 1
00y4YaKOIIHUXCH:
U3y4YeHHE MaTepuaya yuyeOHMKA, COCTAaBJICHHE KOHCIIEKTa,
MOATOTOBKA OTBETOB HAa  BOIPOCHI, BBITTOJIHEHUE
yOpaKHEeHHH, perenue 3anad, /1/ ctp. 3-7
Paznen 1. 67
O6mas n
HeOpraHu4ec
Kasi XUMHUA
Tema 1.1. Copepxanue yueOHOIro MaTepuasa 3 JIP 4, JIP 5
OcHOBHBIE 1| OcHoBHBIE TIOHATHS XUMHUHU. BemectBo. ATom.
TIOHATHS U Monekyna. XUMHUYECKHM 3JEMEHT. AJIOTPONUS.
3aKOHBI IIpoctele M cinoXHBbIE BemecTBa. KauecTBeHHBIM U
XUMUH. KOJIMYECTBEHHBII COCTAaB BEHIECTB. XMMUUYECKHE 3HAKU
u popmynbel. OTHOCUTEIBHBIC ATOMHAS U MOJICKYJISIpHAS
Macchl. KonuecTBo BemecTna.
2 | OcHoBHBIC 3aKOHBI XUMHH. CTEXHOMETpHS. 3aKOH
COXpPAaHEHHUsSI MacChl BEIIECTB. 3aKOH MOCTOSIHCTBA
COCTaBa BEIECTB MOJEKYJISIPHOU CTPYKTYphl. 3aKOH
ABOTajipo U CJIEJICTBUS U3 HETO.
IpakTHyecKoe 3aHATHE: 2
«Pemienne  pacueTHBIX ~ 3aJady  HAa  HaXOXACHHUE
OTHOCHUTEIIbHOM  MOJIEKYJISIPHOM  Macchl, OIpezesieHue
MacCoOBOM JIOJM XHUMHUYECKHX JJEMEHTOB B CIIOXKHOM
BEIIIECTBE, KOJMYECTBA BellecTBa», «Pemenne pacu€THbIX
3a/1a4 10 YPaBHEHMSIM PEAKIUN»
Bueayaiuropnas CaMoCTOsSITeIbHASA padora 3
00y4YaOIIHXCH:




U3ydeHHe MaTepuana ydeOHHMKa, COCTAaBJICHHE KOHCIIEKTa,
MOJrOTOBKA OTBETOB Ha  BOIPOCHI, BBITIOJTHEHHE
YIPA)KHEHUM, pelIeHUe 3a1a4, CO3JaHue MYJIbTUMEIUNHON
npe3eHTanuu 1no TeMe «OCHOBHBbIC TMOHSATHS U 3aKOHBI
XUMHWY»,  HamucaHue  pedepara «AJIOTPOIHBIE
MoauduKanuu yriepoaa (anmas, rpadwuT), KHCIOpoaa
(kuciopom, 030H), 0JIoBa (Cepoe 1 OeI0e 0JI0BO)»

Tema 1.2..
[Tepuonnuecku
M 3aKOH U
Ilepuonnuecka
s CHCTEMA
XAMUYCCKHUX
3JIEMEHTOB
Jd.M.Mennenee
Ba U CTPOCHUE
aToma

Conep:kanue y4eOHOT0 MaTepuaJia

1| [lepuomuueckuit 3axon J[.M.MenneneeBa. OTkpbIiTHE
J.M.MennaeneeBoiM [lepuoauueckoro 3aKOHa.
ITepuoanueckuit 3aKOH B dbopMynupoBKe
J.M.Menneneena.

[lepuoanyeckass TaOiHIIa XUMUYECKHX JJIEMEHTOB —
rpaduueckoe oToOpakeHHe MEePUOJUYECKOr0 3aKOHA.
CtpyKTypa nepuoanvecKoil TabIuIIbl: IEPHOIbI (MaJIbIe
u 6onbinue), rpynnsl (TaaBHas ¥ MOOOYHAas)

2 | Crpoenne aroma u Ilepmonmmueckuit 3axon J[.U.
MenpneneeBa. AToM — cloXHas dacTuma. Sapo
(MIpOTOHBI W HEUTPOHBI) M DBJEKTPOHHAs O00O0JIOYKA.
N3otonbl. CTpoeHue 3J1EKTPOHHBIX 000JIOUYEK aTOMOB
3JIEMEHTOB MaJlbIX NepuoaoB. OCcoOEHHOCTH CTPOEHUs
JJIEKTPOHHBIX 000JIOYEK aTOMOB 3JIEMEHTOB OOJIBIIMX
nepuoaoB (mepexoaHbIXx 3yeMeHToB). Ilonstue 00
opburansx S-, p- u d-opbutamu. DICKTPOHHBIC
KOH(HUTypamuyu aTOMOB XUMHYECKHX 3JIEMEHTOB.
CoBpemeHHas dbopmynupoBka ITepuoanueckoro
3akoHa. 3Hayenue Ilepuoanueckoro 3akoHa U
[leppoanueckoii cHUCTEMBl XMMHMUYECKHX DJIEMEHTOB
AN .MenneneeBa sl pa3BUTHS HAYKU W TOHUMAaHHS
XUMHUYECKON KapTUHBI MUpA.

IIpakTHyeckue 3aHATHSA:

«PemieHne kauecTBeHHbIX 3adad 1o TeMme: «CTpoeHue
atomay:  «Pacyer KoauyecTBa NPOTOHOB, HEUTPOHOB,
ANIEKTPOHOB B aTOMAax  Pa3MYHbIX  XUMHUYECKUX
a51eMeHTOBY, «COCTaBI€HHE CXEM CTPOEHHE 3JIEKTPOHHBIX
000JI04eK aTOMOB AJIEMEHTOB MallbIX MEPUOJIOB, CTPOCHHS
AIIEKTPOHHBIX 000JOYEK AaTOMOB 3JEMEHTOB OOJbIINX
NeproJI0B (IEPEXOHBIX HIIEMEHTOB))

BueaynuTopuas CaMOCTOAITeIbHAsA padora
00y4YaKOIIHUXCH:

U3ydeHHe MaTepuana y4eOHHKa, COCTaBJICHHWE KOHCIIEKTa,
MOJATOTOBKA OTBETOB HAa  BOIPOCHI, BBITIOJTHEHUE

YIpaXHEHUH, pelIeHue 3aa4, COCTaBICHHE CXEM CTPOCHHE
AJIEKTPOHHBIX ~ 000JOYEK aTOMOB DJIEMEHTOB  MAaJIbIX
NIEPUOJIOB,  CTPOCHUS DJEKTPOHHBIX O0OJOYEK aTOMOB
AIIEMEHTOB OOJIBIINX MEPUOIOB (TIEPEXOTHBIX 3JIEMEHTOB),
HalucaHue pedeparon «PannoakTUBHOCTb.
Hcnonb30BaHue pajinOaKTUBHBIX M30TOMOB B TEXHUYECKUX
nensix», «PeHTreHOBCKOE M3IIyYeHHE U €T0 MCIOIh30BaHHE

JIP 4, JIP 5




B TCXHHUKC W MCIAUIIMHCY, «MO,HGJII/IPOBaHI/Ie KaKk MCTOL
IIPOTrHO3UPOBAHUA CUTYAallUU HA ITIPOU3BOJICTBEC).

Tema 1.3.
Ctpoenue
BEIIECTBA

Coaep:xanue yueOHOIro MaTepHuaJia

1| Monnas xumuveckas cBsi3b. KaTtnonsl, ux oOpasoBanue
U3 aTOMOB B pe3yibTaTe Ipolecca OKUCICHHUS.
AHMOHBI, UX 00pa3oBaHHWE W3 aTOMOB B pe3yibTaTe
npolecca BOCCTaHOBIECHUS. MOHHas CBA3b Kak CBSI3b
MEXAy  KaTHOHaMM W AHMOHaMH 32  CYET
AIIEKTPOCTaTUYECKOro npuTshkeHus. Kiaccubukarms
MOHOB: II0 COCTaBY, 3HAKY 3apsAaa, HATMYUIO THAPATHON
o0onmouku. VIOHHBIE  KPUCTAUIMYECKHE  PEIIETKH.
CBoiicTBa BEIIECTB C HOHHBIM TUIIOM KPHUCTAJUTMYECKON
PEILIETKH.

KoBanenTHass ~ XxuMuueckas  cBs3b.  MexaHuU3M
o0pa3oBaHUsl KOBAJIEHTHOW CBs3M (OOMEHHBIH U
JIOHOPHO-aKUENTOPHBIN).  DIEKTPOOTPHULIATEILHOCTb.
KoBanenTHsie noJrsipHas u HCIOoJIsIpHad CBA3U.
KpaTHOCTh KOBaJeHTHOH CBA3H. MOJEKYISIpHBIE U
aTOMHBIC KPpUCTAJIIMYCCKUC PECIICTKU. CsoiicTBa
BEIIECTB  C  MOJICKYJSPHBIMH ¥ ATOMHBIMHU
KPUCTATNIMYCCKUMHA PCHICTKAMU

2 | Merammnueckas CBSI3b. MeTtanauyeckas
KpI/ICTaJIJII/I‘-ICCKaﬂ pGHICTKa nu METAJJINYECCKast
XMMHYECKass CBsA3b. DPU3HMUYECKHE CBOWMCTBAa METAJIOB.
ArperaTHHe COCTOSHHUA BCIICCTB U BOI[OpO[[HaSI CBA3b.
TBeproe, )KUIKOE U Ta3000pa3HOE COCTOSHUS BEIIECTB.
[Tepexos BemiecTBa U3 OJHOTO arperaTHOTO COCTOSIHUS
B pyroe. Bonoponnas cBs3b.

3 | UmucTele BemiecTBa U cMecHu. [ToHITHE O CMECH BEIIECTB.
['omorennsie u rereporeHHsie cmecu. CocTaB cMmecei:
o0beMHasgs M MaccoBasd JOJH KOMIIOHEHTOB CMECH,
maccoBas OIS npuMecen
Hucnepcusie cucremsl. Ilonstue o aucnepcHoin
cucreme. JlucnepcHas (aza u aucriepcMOHHAs cpena.
Knaccudukanus paucnepcHsix cucteMm. [lonsitue o
KOJJIOMJTHBIX CHCTEeMaX.

IIpakTHyeckne 3aHATHSA:

«Pemienne 3amay Ha HaxXxoXkIeHHE OOBLEMHOW M MacCOBOH
JI0JIM KOMIIOHEHTOB CMECH, MacCOBOM J10JIM TPUMECEN»,
«PemeHne pacu€THBIX 3a/1ad [0 U3BECTHOM Macce WIH
00BbEeMY HCXOHOT'O BEIIECTBA, COACPIKAIIET0 MPUMECH.

BueaynuTopuas CaMOCTOAITeIbHAsA padora
00y4YaKOIIHUXCH:

U3ydeHHe MaTepuana y4eOHHKa, COCTaBJICHHWE KOHCIIEKTa,
MOJATOTOBKA OTBETOB HA  BOIPOCHI, BBITIOJTHEHUE

yIpaXHEHHUH, pelieHre 3aaad, TMOJATrOTOBKE COOOIICHHN:
«[lonsspHOCTH ~ CBSI3M U TOJNAPHOCTH  MOJIEKYJIBI.
Konpencanus. Tekydects. Bosronka. Kpucrammmzamms.
CyOnumanust 1 jecyonumanvsi. AHOMaIUU (U3HYECKHX

JP 9
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cBOicTB BoAbl. JKuakue kpuctaiisl. MuHepansl U TOpHbIE
IIOPOJBI KaK IPUPOJHBIE CMECU. OMYJIbCUU U CYCIICH3UU.
3oiu (B TOoM uucie a’po3onu) W renu. Koarymsius.
Cunepesucy»

Tema 1.4 Copaepxxanue yueOHOIro MaTepuasa
Bona. 1| Bopna. PacTtBOpBHI. PactBOpenue. Bona KakK JIP 4, JIP 5
PactBopsI. pPacTBOPHUTEIIb. PactBopumocTs BEILIECTB.
ONEeKTPOIUTH Hacpimennsie, HEHACBIIICHHBIE, IIEPECHIILCHHBIC
qyeckas pacTBOpbl.  3aBUCUMOCTb  PAacTBOPUMOCTH  TI'a30B,
JUCCoLranus JKUJAKOCTEH W TBEPAbIX BEIIECTB OT pPa3jIMYHbIX
(bakTopoB.
Maccosas J0JIst pPacTBOPEHHOIO BELIECTBA
DNEeKTpOIUTHUYECKAs JUCCOLUAlMA. OJEKTPOJIUTH U
HERJIEKTPOJIUTBL.  DJIEKTPOJIMTUYECKAs JIHUCCOLMALINS.
MexaHnu3MBbl 3IEKTPOJIUTUYECKON JUCCOLMALIMM IS
BEUIECTB C Pa3JIMYHBIMM THUIIAMU XMMHYECKOH CBS3U.
['unpatupoBaHHblE UM HETUAPATUPOBAHHBIE  HOHBI.
CreneHp 31eKTpOIUTHYECKON nucconuanuy. CuiabHbIe
U cialble 37eKTPOaUThl. OCHOBHBIE MOJIOKEHUS TEOPUN
INEKTPOIIUTUYECKOU JUCCOLUALINH. Kucnorsi,
OCHOBAHUS U COJIM KakK 3JIEKTPOJIUTHI.
IIpakTH4yeckue 3aHATHS
«Pemenne 3amay Ha MaccoOBYHO JIOJIO0 PAacCTBOPEHHOTO
BELIECTBA»
BueaynuropHas CaMOCTOSITEIbHAS padora
00y4YaKOIIUXCH:
U3ydeHHe Marepuana ydeOHHMKa, COCTaBJIEHHE KOHCIIEKTa,
MOJrOTOBKA OTBETOB HA  BOIPOCHI, BBITIOJTHEHUE
yIpaKHEeHUH, peleHre 3agad, MOJArOTOBKAa COOOLICHMI:
«PacTBOopeHre  Kak  (U3MKO-XMMHUYECKHUH  IpolLecc.
TeruoBeie 3¢ deKThI pu PacTBOpPEHUH.
Kpucramnoruapatel. IlpumeHeHne BoAbl B TEXHMUYECKUX
nensx. JKecTKocTb BOJBI M CIIOCOOBI €€ YCTpaHEHHs.
MuHepanbHble BOJbI», pEIICHHE 3a/1a4 Ha MACCOBYIO JI0JII0
PacTBOPEHHOI'O BEUIECTBA.
Tema 1.5. Copnepxxanue yuyeOHOIro MaTepuasa
Knaccugukan | 1| Kucnorsl u ux cBoiictBa. KUCIOTBI Kak 3IEKTPOIUTEL, JIP9
us uX KiaccupuKaluysg 1O Pa3IMYHbIM  IPU3HAKAM.
HEOpraHUYeCK XVWMHUYECKHE CBOMCTBA KHUCIOT B CBETE€ TEOPHUH
ux AJIEKTpOIUTUYECKOH  auccomumanuu.  OcoOeHHOoCTH

COEeIUHEHUN U
UX CBOMCTBa

B3aUMOJCUCTBUSA  KOHLICHTPUPOBAHHOM  CEPHOU U
a30THOW KHCIOT ¢ MeTauiaMd. OCHOBHBIE CIOCOOBI
MIOJIYYEHUS] KUCIIOTBI.

2| OcHoBanusi u wuxX cBoiictBa. OCHOBaHHS  Kak
ANIEKTPOJIUTHI, WX KJIacCU(UKalKsi MO Pa3IuYHBIM
Ipu3HaKaM. XMMUYECKHAE CBOMCTBA OCHOBAaHUM B CBETE
TEOPUHU 3JIEKTPOJINTUYECKON JUCCOLUALUU.
Pa3noxkenne HepacTBOPUMBIX B BOJE OCHOBAHUI.
OcCHOBHBIE CTIOCOOBI OTY4YEHHUSI OCHOBAHUIA.
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3| Comu u ux cpoiictBa. Comu Kak »nekTposuThl. Conn
CpelHMe, KUCIIble U OCHOBHbIE. XMMHUYECKHE CBOMCTBA
Cole B CBET€  TEOPUU  DIIEKTPOJIUTUYECKOU
nucconuanuu. CriocoObl MOIy4eHUs coliei.

I'uaponns cosen.

41 Okcuapl u  ux cpoiictBa. ConeoOpasyronme U
HecoseoOpasytome okcuasl. OCHOBHBIE, aM(OTEpHBIE
U KUCJIOTHBIE OKCHJIbI. 3aBUCUMOCTh XapaKTepa OKCHUa
OT CTENEHU OKHCIICHUS O00Opa3yroliero ero Merasia.
XUMHUYECKUE CBOMCTBA OKCUAOB. [ToyueHne OKCuioB.

Bueayaiuropnas CaMOCTOSITe/IbHASA pabora
00y4aroumuxcs:

U3Yy4YE€HUE Marepuaja yueOHUKa, COCTABJIEHUE KOHCIIEKTa,
MOJATOTOBKA OTBETOB HA  BOIPOCHI, BBHITIOJTHEHUE

YOPKHEHHUM, pEIIeHUe 3ajad, MOJrOTOBKA COOOIICHUM:
«/cnonp30BaHUE CEPHOM KHUCIOTHI B IMPOMBIIUICHHOCTH.
Enkue menouu, UxX MCHOJIB30BAHUE B IMPOMBILIIIEHHOCTH,
«lameHass M HeramieHas W3BECTb, HMX IPUMEHEHUE B
crpoutenseTBe. ['uric u anedactp, runcoBanuey, «llousarue
o pH pactBopa. Kucnornas, nienounas, HelTpajibHas cpeaa
pacTBOPOBY

Tema 1.6.
XUMHYECKUE
peakuu

Coaep:xanue yue0HOro MaTepHaJia

1| Knaccudpukanuss Xumuueckux peakuui. Peaxiuu
COCIMHEHNUS, PpA3JIOKEHHs, 3aMEleHus, OOMeHa.
Karanutnueckue peaxkuuu. OO6parumele "
HeoOpaTuMble peakuuu. ['OMOreHHble U TeTeporeHHbIe
peakuuu. OK30TEPMHYECKHE W JHIOTEPMHUYECKHE
peakuuu. TemnoBoil 3(h(EeKT XUMUYECKHX peakIuil.
Tepmoxumuueckne YPaBHEHUS. OxucnurenpHo-
BOCCTAHOBUTEJIbHbBIE PEAKIINH.

CKOpOCTh XUMHUECKUX peakiuid. [IoHATHE O cKOpoCTH
2 | XUMAYECKHX  peakiuidi.  3aBUCHMOCTb  CKOPOCTH
XUMHYECKMX PpEaKIUil OT pa3UuYHbIX (PAKTOpPOB:
NPUPOJIBI PEATUPYIOMINX BEIIECTB, UX KOHUEHTPAIWH,
TEMIIepaTypbl, TIOBEPXHOCTH CONPUKOCHOBEHHS U
UCIIOJIb30BaHUS KaTaJIH3aTOPOB.

OOpaTUMOCTh XUMHUYECKUX peakuuii. OOpaTHMbie |
HeoOpaTUMble peakIuu. XHUMHYECKOe paBHOBECHE U
CIIOCOOBI €70 CMEIIEHUS

[MpakTuyeckue 3aHATHS

«CocrasieHue YpaBHEHUIA OKMCIIUTEIILHO-
BOCCTAHOBUTEIBHBIX peaknui, paccTaHOBKa
K0d((HUITMEHTOB METOJIOM JIEKTPOHHOTO OajaHca»
BueaynuTopuas caMoCTOsSITeIbHAs pa6oTa
00y4YaKOIIHUXCH:

W3yYCHHE Marepualia y9eOHWKa, COCTABJICHWE KOHCIIEKTa,
MOJATOTOBKA OTBETOB HA  BOIPOCHI, BBLIIIOJIHEHHUE

YOpaKHEHHH, PEIICHHe 3a/ad,, MOATOTOBKA COOOIICHUM:
«[lonsitue 00 onekTponm3e. ODIEKTPOJIN3 PACILIABOB.

JIP 9
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DNEKTPOIN3 PACTBOPOBY, «DIEKTPOIUTHUECKOE TIOTyUEHUE
amomunus. lIpakTHueckoe NpHUMEHEHHE BIIEKTPOJIN3ay,
«["anpBaHOIIACTHKA. I'ansBanocTerusy, «Karamms.
I'omoreHHsbIe " reTepOreHHbIE KaTaJau3aTopbl»,
«[Ipomoroper. Karanutuueckue sapl.  WHruGuTOpH,
«IIpou3BoACTBO aMMHaKa: CbIpbE, anmnaparypa, Hay4dHbIC
OPUHIUNGD, «PaguHUpOBaHNE IBETHBIX METAIJIOB)

Tema 1.7.
Mertaniel n
HEMETaJUIbI

Conep:kanue y4eOHOT0 MaTepuaJia

Mertamibl.  OCOOGHHOCTH  CTpPOEHUS  aTOMOB U
1| kpucramnoB.  ®usznyecKkue  CBOWCTBA  METAJLJIOB.
Knaccudukanus MeTauioB Mo pa3IuYHBIM MPU3HAKAM.
XUMHYECKUE CBOMCTBA METAJLIOB.
ONEKTPOXUMHYECKUH pAJl  HAIpsSHKEHUH  METalIoB.
MeTtannotepMusi.

N

OO6ume crocoObl momydeHuss MmeramioB. [lonsrue o
2 | metayuryprud. IlupoMeTratyprusi, THAPOMETAIUTYpPIHS
1 J1eKTpoMeTautyprusi. CIuiaBbl YepHbIE U LIBETHBIE.

Hemeramnel.  OcoOGHHOCTM ~ CTpOEHUSI  aTOMOB.
3 | Hemeramibl — mpocThle BeELIECTBA. 3aBHCHUMOCTh
CBOICTB TaJIOTCHOB oT nux TIIOJIOKCHU A B
nepuoanueckor  cucreme.  OKHUCITUTENbHBIE U
BOCCTAHOBUTCIIbHBIC CBOMCTBA HEMCTAJIJIOB B
3aBUCUMOCTH  OT WX  TOJIOKEHHWs B sy
AIIEKTPOOTPHIIATEIHHOCTH.

IIpakTH4yeckasi MOATOTOBKA

JlabopaTopHble padoThbI:
«PelieHne sKCIEpUMEHTAIBHBIX 3324,
«Ilonydyenue, cobupanue U pacrio3HaBaHUE Ta30By.

BueaynuTopuas CaMOCTOSITE/IbHASA padora
o0yyalommxcs:  U3yuyeHHMe  Marepuaiga  y4yeOHHKa,
COCTaBJICHUE KOHCIIEKTa, IOATOTOBKA OTBETOB HAa BOIIPOCHI,
BBINIOJIHEHUE YNPAXHEHWM, pEIIeHHE 3ahad, MOJArOTOBKA
pedeparoB: «Koppo3uss MeTayuIoB:  XMMHUYEcKas U
IIEKTPOXUMHUYECKAsl. 3aBUCUMOCTb CKOPOCTH KOPPO3HUU OT
yCJIOBHM OKpy»karomiei cpenbl. Kimaccudukarus koppo3uu
METAJUIOB 1O pa3iMyHbIM INpu3HakaMm. CrocoObl 3aluThl
METAJIOB OT KOPPO3umn», «IIpon3BOICTBO YyryHa U CTaIN»,
«Ilonyyenne HemeTalIoB (PAKIUOHHON IEPErOHKOM
KUAKOTO BO3/lyXa U OJIEKTPOJIM30M pPAcTBOPOB  WIIHU
pacIIaBoOB JIEKTPOIUTOBY

Paspean 2.
Oprannyecka
A XUMUA

48

JP 9

Tema 2.1.
OcCHOBHBIE
MMOHATUS
OpPraHUYeCKOU
XHUMHH U

Coaep:xanue yueOHOro MaTepuaJia

1| [Ipenmer opranuyeckod Xumuu. Teopusi CTPOECHHUS
OpraHMuYecKux  coeauHeHudn  A.M. byrneposa.
Knaccudukanmst OpraHUYEeCKHUX BEILIECTB.
Knaccugukaius peakiuii B opraHn4eckoil XuMHuu

JIP 4,JIP 5
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TEeopust
CTpOCHUS
OpraHUYECKUX
COETUHEHUN

IIpakTnyeckue 3anstusi: CocTaBlieHHE CTPYKTYPHBIX
(GopMyn1 OpraHMYECKUX BEILIECTB, M30MEpPbl U TOMOJIOTH.

Hasanue YIIIEBOAOPOIOB 1o MEKyHApOAHOU
HoMenkiatype IUPAC

BueaynuropHas CaMOCTOSITeIbHAS padora
00y4arouuxcs:

U3Y4YEHUE Marepuaja yueOHMKa, COCTABJIECHUE KOHCIIEKTA,
MOJrOTOBKA OTBETOB HAa  BOIPOCHI, BBITIOJTHEHUE

YIPA)KHEHUM, pelIeHue 3a1ad, COCTaBICHUE CTPYKTYPHBIX
(GopMyl1 OpraHMYeCKHUX BELIECTB, IMOATOTOBKa pedepaToB
«[lonsiTue o cybcrpare u pearenre. Peakuun okuciaeHus u
BOCCTAHOBJICHMsI OpPraHMYECKHUX BewecTB», «CpaBHeHUE
KJIaccu(UKAUU COSAMHEHUH M KITacCU(PHUKAIMU PEaKIHii B
HEOPraHUYECKOM ¥ OPraHM4eCKON XUMHUN»

Coaep:xanue yueOHOTro MaTepHaJia

1| AnkaHbl: TOMOJIOTMYECKMH  psijl, HU30MepUs U
HOMEHKJIaTypa aJIKaHOB.

XUMHYECKHE CBOWCTBAa aJKaHOB (METaHa, JTaHa):
rOpeHHe, 3aMellleHue, pa3jokKeHue, AECTHUAPHUPOBAHUE.
ITpuMeHeHue aJIkaHOB Ha OCHOBE CBOMCTB.

2 | AnkeHbl. DTUJIEH, €r0o MOJIydeHUe (IeTuIpHUpOBAHUEM
JTaHa, Jernoaumepu3anmen MIOJINATUIICHA).
'omonornyeckuili  psiA, M30MepuUsi, HOMEHKIATypa
AJKEHOB. XMMHMYECKHE CBOMCTBA ATHIICHA: TOPEHHE,
KaueCTBEHHbIE peakiuu (obecuBeunBaHue OpOMHOMN
BOJIBI M pacTBOpa NepMaHraHara Kajus), TWIApaTanus,
nonumepuszanus. I[IpuMeHeHHe H>THIEeHa Ha OCHOBE
CBOICTB

Huenst u kayuyku. IloHstne o JueHax Kak
YII€BOJOPOAAX C  JIBYMsS  JBOMHBIMHU  CBSI3SIMH.
ComnpsikeHHble  UEHbl.  XHMMHYECKHE  CBOICTBA
OyranueHa-1,3 u u3omnpeHa: o0eciBeUnBaHUE OPOMHOI
BOJbl U TMOJUMEpHU3aLUs B Kaydyku. HarypanbHblii 1
CUHTETUYECKHE KaydyKku. Pe3uHa.

3 | AJKUHBIL. AneruneH. Xumuueckue CBOHCTBa
alleTUJICHA: TOPEeHne, 00ecIBeUnBaHne OPOMHON BOJIEI,
NPUCOETUHEHUH  XJIOPOBOJOpPOJAa W THApaTanus.
[lpumeHeHne  ameTWiIeHa Ha  OCHOBE  CBOWCTB.
MesxkiiaccoBasi H30MepHs € alTKaAHeHaAMH.

Apensl. benzon. Xummuueckue cBoicTBa OeH30a:
TOpPEHHE, pEeaKUuu 3aMelleHHs (TaJloreHUpOBaHMUE,
HUTpoBaHWe). [IlpumeHeHne OeH30Ja Ha OCHOBE
CBOMCTB.

4 | TlpupoaHble MCTOYHUKU YTiIeBOJOpoaoB. IIpupoanbrit
ra3: cocTas, IPUMEHEHUE B KaYECTBE TOIUIMBA.

Hedts. CocraB u mnepepabotka Hedtu. Ileperonka
HedTH. HerenpoayKThl.

IIpakTHyeckne 3aHATHSA:
«PemieHne 3amad  Ha  HAXOXKIACHUSA  MOJIEKYJISIPHOU
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(dbopMyITbl Ta3000pa3HOTO YTIEBOIOPOAA

KoHnTpoJibHbIE padoThI

BueayauropHas caMoCTOsITeJIbHAS padora
00y4YaKOIIMXCH:

U3ydeHHe Marepuana ydeOHHMKa, COCTABJIEHHE KOHCIIEKTa,
[OJrOTOBKA OTBETOB HA  BOIIPOCHI, BBIIIOJIHEHUE
YIPaXHEHUH, pelieHne 3ajad, oopmieHue
MYJIbTUMEAUMHON IpPE3eHTALNU «Knaccupukanus u

Ha3HayeHHe KayuyykoB. Kiaccudukamus U Ha3HaueHHE
pe3uH. BynkaHuzammsi Kaydykay, MOJITOTOBKa pedepaToB
«IIpaBuiio B.B. MapkoBHukoBay, «IlosydeHnue aneruieHa
MUPOJIM30M METaHa M KapOWIHBIM criocobom», «Peakmmus
MOJIMMEpHU3ai BUHWIXJIOpUAa. [[oMMBUHUIXIIOpU U €ro
npuMeHenue. Tpumepuzainus aneTuieHa B OCH30,
«[TonsiTue 00 skcrpakuuu. BoccranoBnenue HUTpoOeH3o0ma
B aHWIMH», «l'OMOJOTrMYECKHil PO apeHoB. Tomyod.
HutpoBanue tonyona. Tpormin», «OCHOBHBIE HANPABICHUS
MPOMBIIUICHHOM — TEepepalOTKU  TPUPOJHOTO  razay,
«[TonyTHbI1 HedTAHOM ra3, ero nepepadorka»,«IIpoiecch
MPOMBIIIIICHHOM nepepadoTKu He(TH: KPEKUHT,
pudopmunr. OKTaHOBOE 4YHCIO OEH3MHOB M IETAHOBOE
YUCJIO  JOU3eNbHOrO  TomumBay,  «Kokcoxumuyeckoe
IIPOU3BOJICTBO U €r0 MPOAYKIUSY.

Tema 2.3.
Kucnopoacone
pxarnme
OpraHUYEeCcKUe
COEIUHEHHUS

Coaep:xaHnue yueOHOTr0 MaTepHaJia

1| Couprel. Ilonyuenue 3TaHona OpoKEHUEM TIFOKO3bI U
ryfparanve sTwieHa. ['mapoKCcwiIbHAas Tpynma Kak
(byHKLIMOHATIbHAS. IlonsTue 0 MIPEACIIbHBIX
OJIHOATOMHBIX  CIUpTax. XHMHYECKHE  CBOWCTBA
3TaHOJIA: B3aMMOJAEUCTBHE C HaTpueM, OOpa3oBaHME
IPOCTBIX U CIOKHBIX 3(DUPOB, OKUCIIEHUE B AJIbJIETH/I.
IIpumeHeHne  3TaHOJla  HA  OCHOBE  CBOMCTB.
AnkoronusMm, €ro TMOCJIEICTBUS JUIsl OpraHusma
4yelloBeKa W IpeaynpexacHue. InuuepuH  Kak
IIPEACTABUTEND MHOI'0ATOMHBIX CIIUPTOB.
KauecTBeHHass peakuuss Ha MHOTOAQTOMHBIE CIIHPTBHI.
IIpumenenne rounepuna. @Penon. DPusndeckue u
XMMHUYECKHe CBoWcTBa (QeHona. BzaumHoe BnusHUE
aTOMOB B MoJeKyle (eHoma: B3auMOJAEWUCTBUE C
TUAPOKCUAOM  HAaTpus U a30THOM  KUCIOTOH.
ITpumenenue ¢eHosia Ha OCHOBE CBONCTB.

2 | Anpperuapl. Ilonstue o0 anpaeruaax. AJnbaeruaHas
rpynna kak (¢yHKIHOHaibHas. DopMallbaeru U ero
CBOICTBA: OKHMCIIEHUE B COOTBETCTBYIOIIYIO KHUCIIOTY,
BOCCTAHOBJIEHME B  COOTBETCTBYIOIIMH  CIHPT.
[Toryuenune aJIbJIETU]IOB OKHCJIEHUEM
COOTBETCTBYIOIINX CIUPTOB. [Ipumenenue
dbopmainbaernia Ha OCHOBE €ro CBOWCTB.

JIP 11, JIP 12
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3 | Kap6onosbie kuciorel. Ilonsitie o0 KapOOHOBBIX
KHCJIOTaX. KapOoxkcunpHas rpymnmna KaK
¢ynkunonanbHas. ['oMonorndeckuil psisi MpeaenbHbBIX
OJTHOOCHOBHBIX ~ KapOOHOBBIX KHcHOT. [losmyueHue
KapOOHOBBIX ~ KHCJOT  OKHCIIGHHEM  aJlbJCTH/IOB.
XWUMHYECKHUE CBOWCTBA YKCYCHOW KHCIOTBI: 0OOIIne
CBOICTBA C MHUHEPAJbHBIMM KHUCIOTaMH M peakuus
srepudukanuu. IlpuMeHeHne yKCyCHOH KHCIOTBI Ha
OCHOBE CBOWCTB. BpIcmine XKUpHBIE KHCIOTBI Ha
MpyUMepe NaJbMUTUHOBOM M cTeapuHOBOH. CloKHBIE
a¢upel u xkupbl. [lomydeHHe CIOXHBIX 3(PHUPOB
peakuueit srepudurannu. CiaoxHble 3(UpbI B IPUPOJIE,
ux 3HaueHwe. [IpuMeHeHHe CIOXHBIX H(PHPOB Ha
OCHOBe CBOWCTB. JKupbl Kak CIOXHbBIE 3(QUPHI.
Knaccugpukamuss  xupoB. XHMHYECKHE  CBOMCTBA
JKUPOB: THAPOJIU3 U THIPUPOBAHUE JKUIKUX JKUPOB.
IIpuMeHeHne KUPOB Ha OCHOBE CBOMCTB. MbuI1a

4 | YriaeBoJsl. YrneBosl, ux KJIacCHU(P UKL
MOHOcaxapubl (TJIIOKO3a, (QpPyKTo3a), JAnucaxapuibl
(caxapo3a) u mojucaxapubl (KpaxMaia M IeJITI0J03a).
['mroko3a — BEmIECTBO ¢ IBOMCTBEHHOW (PyHKIMEH —
QIBJCTUAOCTUPT. XUMHYECKHE CBOWCTBA TIFOKO3BI:
OKHCIICHHE B TIIIOKOHOBYIO KHCIJIOTY, BOCCTAHOBJICHUE B
copOuT, cnupToBoe OpokeHHe. [I[pUMEHEHUE TIIFOKO3bI
Ha OCHOBE CBOWCTB. 3HAYCHHE YIJIEBOJIOB B JKUBOM
Opuposie U XHU3HM yenoBeka. IloHATne o peakumsax
NOJUKOHJCHCAIIMM W THAPOJIM3a Ha  I[pPHUMEpe
B3aMMOIIPEBPAIIECHUH: TIII0OK03a <> MOJIHCaXapHl.

BueaynuTopuas CaMOCTOSITeIbHAS padora
o0yyarommxcs: W3y4YeHHe  Marepuana  y4ueOHHKa,
COCTaBJIEHHE KOHCIEKTA, IIOJArOTOBKA OTBETOB Ha BOIPOCHI,
BBINIOJIHEHUE YIPa)XKHEHWH, pelleHue 3ajay, MOJArOoTOBKa
pedeparoB: «MeTUIIOBBII CIUPT U €r0 UCIOJIH30BAHHE B
KaueCTBE XMMHMYECKOTO ChIpbi. TOKCMYHOCTHh METaHOJIa U
IpaBWjia TEXHUKU OE30MACHOCTH MpH paboTe C HUMY,
«OTUJIEHTIIUKOIb M €ro MpuUMeHEeHHe. TOKCHYHOCTH
STUJICHTJIMKOJISL W TpaBUia TEXHUKU OE30MaCHOCTU MpPH
pabore ¢ Hum», «llomydenue ¢eHona U3 NPOIYKTOB
KOKCOXMMHMYECKOTO  NPOU3BOACTBA M M3  OeH3oJa.
[Tonmukonnencanust  ¢opmanpaeruza ¢ (GeHoiroMm B
dbenonodopmMaIbIETUIHYIO CMOJTY. Aneranbaerumn,
«llonssTE O KeTOHaX Ha npuMmepe aneroHa. l[Ipumenenue
alleTOHA B TEXHUKE U NMPOMBIIIIEHHOCTHY, «MHOroo0pasue
KapOOHOBBIX  KHCIOT  (I[aBENIEBOM  KHCIOTHI  Kak
JIBYXOCHOBHOM, aKpWJIOBOW KHCIJIOTBI KaK HENpeIeTbHOM,
OEH30MHON KUCIIOTHI KaK apOMaTHYECKON ),
«IlnenkooOpa3yronme macia. 3aMeHa XHUPOB B TEXHUKE
HENUIIEBBIM ChIpbeM. CUHTETUUECKNE MOIOIIINE CPEICTBAY,
«MomnouHokuCIIOoe OpOKEeHHE TIIIOKO3bl. KuciaoMmonouHbie
npoayKThl. CHIIOCOBAaHHE KOPMOB.
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Tema 2.4.
A3zoTcoaepxka
0005 ()
OpraHUYECKUE
COCIMHCHMUS.
[Tomumepsbr

Coaep:xaHue y4eOHOI0 MaTepuaJia

1| Awmunsl [Tonstue 06 amuHax. AnudaTHyecKue aMUHBI,
uX Kiraccuukamus W HOMEHKJIATypa. AHWIMH Kak
opranuueckoe ocHoBaHue. IloiydeHuwe aHWIMHA U3
HUTpoOeH3ona. [IpuMeHeHWe aHWIMHA HAa OCHOBE
CBOMCTB.

2 | AMMHOKHCTIOTBI. AMHMHOKHUCIOTHI Kak aMdOTepHBIC
TU(OYHKIIMOHAJIEHBIE ~ OPTaHMYECKHE  COSIUHEHUS.
XUMHYEeCKHE CBOMCTBA aMHUHOKHCIIOT: B3aUMOJICHCTBHC
C IIeJ0oYaMH, KHUCIOTaMH MU APYT C JIPyrom (peakius
nojaukoHaeHcaluu). [lenTuaHas CBSI3b W MOJIUIIETITHIBL.
[IpruMeHeHre aMUHOKHCIOT Ha OCHOBE CBOMCTB. bemnku.
[lepBuuHas, BTopuyHasi, TPETUYHAS CTPYKTYpPhI OCIKOB.
XuMHYeCcKue CBOICTBa OENKOB: TOpPEHUE, eHATYypallus,
THJIPOJTN3, IIBETHBIC peakiuu. buonorndeckue GyHKInm
OEJIKOB.

3 | [Honumepsl. benku u HoJucaxapuabl  Kak
ouononuMepsl. [lnmactmacesl. [lonydenue noaumepoB
peakuuell  MoJMMEpU3alud M I[OJIMKOHJIEHCALUH.
TepmorutacTUyHble M TEPMOPEAKTUBHBIE ILIACTMACCHI.
[IpencraBurenu IJ1acTMacc. BouokHna, ux
kinaccupukanus. Ilomydyenue BosiokoH. OTaenbHbIE
MNPpEACTAaBUTCIIN XUMHUYCCKUX BOJIOKOH.

HpaKTI/I‘leCKaH noaAroToBKa

SN

JlaGopaTropHble padoThbI:

«Pacmo3HaBaHHE MIaCTMACC M XUMUUYECKUX BOJIOKOH),
«Perenue sKCIepUMEHTATBHBIX 3a/1a4 Ha UACHTU(DUKAIINIO
OPraHUYECKHX COCTMHEHUN

N

Bueaynutopuas CaMOCTOSITeIbHAS padora
00y4YaKOIIUXCH:

U3yYeHHE Marepualia yueOHUKa, COCTaBlIEHHE KOHCIIEKTa,
MOJTOTOBKA OTBETOB HA  BOIPOCHI, BBITIOJTHEHUE
yIpaXHEeHHH, peleHue 3a1a4d, opopMICHHE TPAKTHUECKUX
pabor, moaroroBka pedeparoB  «AMHUHOKANpOHOBAs
kucnota. KampoH Kak MpencTaBUTENb MOIUAMUIHBIX
BOJIOKOH»,  «lcromp30BaHne ruapoim3a O€IKOB B
MPOMBIIITICHHOCTH, «[TonMMBUHWIXIOPHU],
MOJIUTETPaQTOPITHIICH (Teduion). Lemmymonay,
«[IpoMmpblITIIIEHHOE TPOU3BOACTBO XUMHUYECKHX BOJOKOHY,
odopmiieHre MYJIbTUMEINITHOMN MIPE3CHTAINN
«DeHonopopManbICTHAHBIE TIACTMACCHD», COCTABICHUE
KoHcrekTa Tekcra /1/ctp. 150-161.

Hroro:

117

JIP 9
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6. XapakTepuCTHKA OCHOBHBIX BUJOB Y4eOHOIi 1eATeJbHOCTH CTY1eHTOB

Coaep:xanue XapakTepucTHKA OCHOBHBIX BU/I0B J1eSITEJILHOCTH CTY/IEeHTOB
o0yueHust

Baxmweiimme YMeHue JnaBaTh OMNpENCNiCHHE | ONEPUPOBaTh CICAYIONIMMUA XUMHUYECKUMH

XUMHUYCCKUEC IIOHATUAMU: BCIICCTBO, XUMHAYECKUN 9JICMCHT, aTOM, MOJICKYJIa, OTHOCHUTCIIbHBIC

TIOHSATHUS aTOMHasi ¥ MOJICKYJISIPHAsT MACChl, HOH, aJUIOTPOIHS, M30TOIbI, XUMHYECKasl CBS3b,
QJICKTPOOTPUIATCIIBHOCTh, BAJCHTHOCTb, CTCIICHb OKHCJIICHHA, MOJIb, MOJISIpHasa
Macca, MOJISIPHBIH 00BEM Tra3000pa3HbIX BEIIECTB, BEIIECTBA MOJICKYJSIPHOTO H
HEMOJICKYJISIPHOTO ~ CTPOCHHS,  pPacTBOPBI,  JJEKTPOJIUT W  HEDJICKTPOIIUT,
AJIEKTPOJIMTUYECKAsT JUCCOIMAINS, OKHCIUTEIb M BOCCTAHOBUTEIb, OKHCICHUE U
BOCCTAHOBJICHHE, TEIUIOBOM 3(PQEKT peakiuu, CKOPOCTh XHMHUYECKOW pPEaKIIHH,
KaTaJln3, XUMHUECKOE PAaBHOBECHUE, YIIICPOIHBIN CKeleT, (yHKIIMOHAIbHAS TPYyIIa,
HN30MCpHsA, TOMOJIOTUA

OcHoBHbIE dopMyIHpoBaHUE 3aKOHOB COXPAHEHHUS MacChl BEIIECTB U IOCTOSHCTBA COCTaBa

3aKOHBI XUMHUHU

BELIECTB. Y CTAHOBKAa NPUUYMHHO-CJIEIACTBEHHON CBSI3U MEXAY COJEpKAaHUEM 3THUX
3aKOHOB M HalMCaHUEM XUMHMUYECKHX (OpMYyJT M YypaBHEHH. ¥YcraHoBKa
HBOJIIOIMOHHON CYITHOCTH MEHJIEIIEEBCKOM ¥  COBpEMEHHOW (hopMyTupoBOK
nepuonuyeckoro 3akoHa J[.M.MenneneeBa. OObscHEeHHE (PU3MUECKOTO CMBbICIA
CUMBOJIMKM TE€PUOJUYECKON TaOmuIpl Xxumuueckux snemeHToB JI.M1.MenneneeBa
(HOMepoB »3JIeMeHTa, Iepuojia, IPYIIbl) M YCTaHOBKA HPUYMHHO-CIIEICTBEHHOMN
CBSA3M MEXJIy CTPOEHHEM aTroMa U 3aKOHOMEPHOCTSIMM HW3MEHEHHUS CBOWCTB
JIEMEHTOB W OOpa30BaHHBIX MMM BEUIECTB B IEpPUOAAX M  TIpYyIMIax.
XapakTepucTUKa 3JIEMEHTOB MajblX U OOJNBIIMX IMEPHOJOB IO UX IOJIOKEHUIO B
[Tepuonnueckon cucreme J.M.Menneneena

OCHOBHEBIE
TEOPUU XUMHUHU

YcTaHOBKa 3aBUCUMOCTH CBOMCTB XMMHUYECKHUX BEIIECTB OT CTPOEHUS

ATOMOB 00pa3yrolmx UX XMMUYECKHX 3JIEMEHTOB. XapaKTepUCTHUKA BaKHEHIINX
THUIIOB XUMHUYECKHUX CBA3EH U OTHOCUTEIBHOCTH 3TOW THUITOJIOTUH

OObsicHEeHHE 3aBHCHMOCTH CBOMCTB BELIECTB OT HX COCTaBa U CTPOCHUS
KpUCTAITNYECKUX pemeTok OObsICHEHHE 3aBHCHUMOCTH CBOMCTB BEIIECTB OT HX
COCTaBa U CTPOCHUS KPUCTAJUIMYECKUX PELIETOK

DopMyJIUPOBKA OCHOBHBIX MOJOKEHUN TEOPUU ANEKTPOITUTUYECKON JUCCOIUALINM 1
XapaKTEPUCTUKA B CBETE 3TOM TEOPUHU CBOMCTB OCHOBHBIX KJIACCOB HEOPIaHUYECKUX
COCIMHEHU.

@opMyIMpOBKa OCHOBHBIX IIOJIOKCHUM TEOPUHM XHMHUYECKOIO  CTPOCHUS
OPraHWYECKUX COCIMHEHMM M XapaKTEPUCTHKAa B CBETE€ ATOW TEOPUH CBOWCTB
OCHOBHBIX KJIACCOB OPraHUYECKUX COCIUHEHUN

Baxxueiimune
BEIIECTBA U
MaTepUalIbl

XapakTepHucTHKa cOCTaBa, CTPOEHUS, CBOWCTB, IIOJyYEHUS U IpUMeE-

HeHusi BaxkHeWmmx wmerauioB (JA u II A rpynm, amomuHus, XKeneza) M HUX
COCIMHEHUH.

XapakTepucTuKa COCTaBa, CTPOEHHUS, CBOWCTB, TMOJYYEHHUS U TNPUMEHEHUS
BaxHenmmx HemetawioB (VIII A, VIIA, VIA rpymm, a takxke azora u ¢ocdopa,
yriaepojaa U KpeMHUs, BOJIOPO/1a) U UX COCTUHEHHH.

XapakTepHucTHKa cOCTaBa, CTPOEHUS, CBOMCTB, IIOJYyYEHHUS U IpUMeE-

HEHUs Ba)XHEWIIMX KJIAcCOB YIJIEBOJOPOJOB (aJKaHOB, LUKIOAIKAHOB, AJIKEHOB,
aJIKNHOB, apeHOB) M HX HauOoyiee 3HAUYMMBIX B HApPOJHOXO3SHCTBEHHOM ILIaHE
MpEeACTaBUTENEH.

AHajoruyHas XapakTEepUCTHKAa BAXKHEHIIMX MPEICTAaBUTENEH JPYTUX KJIacCOB
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OpPraHMYECKUX COCIUHEHHUI: METaHOJa U ATAHOJA, CIOXKHBIX 3(PHUPOB, KHUPOB, ML,
anpaeru0B ((hOopMaNIbICTHIOB U alleTalIbJIeTHIa), KETOHOB (aleToHa), KapOOHOBBIX
KHCIOT (YKCYCHOW KHCJIOTHI, JJII €CTECTBEHHOHAYYHOTO MPOduUis MpeacTaBUTENCH
JIPYTUX KJIACCOB KHCIIOT), MOHOCAXapuaoB (TIIOKO3bI), IHUCaxapHAOB (caxapossbl),
MOJINCAaXapuIoB (Kpaxmajlia M IEJUTFOJIO3bI), aHWINHA, AMUHOKHUCIOT, OEJKOB,
WCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH, KAyYyKOB, IJIACTMACC

XUMHUYECKUN
SI3BIK U
CUMBOJIMKA

Hcnonb3oBanue B yueOHON U MPOPECCHOHATBHON AEITeILHOCTH

XUMHYECKHX TEPMUHOB ¥ CUMBOJIMKH.

Ha3BaHne W3y4eHHBIX BEIIECTB 10 TPUBHAIBHOM WIM  MEXIYHapOIHOU
HOMEHKJIATYPE U OTPaKCHHE COCTABA dTUX COCAMHEHHH C IOMOLIBI0 XMMHUYECKHUX
dbopmyL.

OTtpaxeHHe XUMUYECKUX ITPOLIECCOB C TOMOLIBI0 YPABHEHUN XUMUYECKUX peaKIun

XUMHUYECKHUE
peakuu

OOBsicHEeHHE CYIIHOCTH XUMUYECKUX TrporeccoB. Kiaccuduxamnms

XUMHAYECKHX PEaKIUil 10 pa3jIMyHbIM IPU3HAKAM: YUCIIY M COCTaBYy MPOIYKTOB U
peareHToB, TEIUIOBOMY J(QQeKTy, HarpaBieHHIO, (a3e, HATMYUIO KaTaau3aTopa,
W3MEHEHHIO CTETICHEH OKUCIICHUS 3JIEMEHTOB, 00Pa3yIONIMX BEIECTBA.

YcTaHOBKa TPU3HAKOB OOMIEr0 W Pa3IMYHOTO B THUIOJOTUM PEAKIMHA  JIJIs
HEOPTraHUYECKOW U OPTaHUYECKON XMMHUHU.

KJ’IaCCI/I(l)I/IIII/IKaHI/Iﬂ BCIIICCTB n IMpouccCcoB C TOYKH  3pCHUMA OKUCJICHUA-
BoccTaHoBieHus. CocTaBieHHEe YpaBHEHHM peakiuid ¢ TOMOUIbI0 MeToaa
3JIEKTPOHHOTO OajaHca.

OObsicHeHHE 3aBUCUMOCTU CKOPOCTH XHMMHYECKOM pEaKIUH U  TOJOXKEHUS
XUMHYECKOTO PABHOBECHUS OT Pa3INYHBIX (DAKTOPOB

XUMHUYECKUN
3KCIIEPUMEHT

BrImonHeHne XUMUYECKOr0 3KCIIEPUMEHTA B IIOJHOM COOTBETCTBUHU C IPaBUIIAMHU
0€30I1aCHOCTH.
Habnronenue, pukcaius u onrcanue pe3yabTaToB MPOBEICHHOTO SKCIIEPHUMEHTA

XuUMuyeckas
uH(popmanus

ITpoBeeHue caMoCTOSITEBLHOIO MOMCKA XUMUUECKOW HHPOPMALIUU

C MHCIIOJIb30BAaHMEM pAa3IMYHBIX MCTOYHHUKOB (HAYYHO-TOMYJISIPHBIX W3/IaHUH,
KOMIIBIOTEPHBIX 0a3 aHHBIX, pecypcoB HTepHeTa).

Hcnonb30BaHne KOMIBIOTEPHBIX TEXHOJOTMH Uisi 00pabOTKM U Iepenayu
XMMHUYECKON MH(OpMAINK U ee MPEJICTaBICHHsI B Pa3JINYHbIX opMax

Pacuers! 1o
XAUMHUYECKUM
dhopmynam

1 YpPaBHEHUSIM

YcTaHOBKA 3aBUCUMOCTH MEXKy Ka4eCTBEHHOM Y KOJIMYECTBEHHOU
CTOPOHAMH XMMUYECKUX 0OBEKTOB U IIPOIIECCOB.
Pemenue pacueTHbIX 3a7a4 IO XUMUYECKUM (OpMYyJIaM U YpPaBHEHUSIM

[IpodunvHoe n
npodeccuoHaib
HO3HA4YNMOe
coziepKaHue

OObsicHEHHE XHWMUYECKUX SIBJICHUH, MPOUCXOJSAIIMX B MpUpoAe, ObITYy U Ha
IIPOU3BOJICTBE.

Onpenenenre BO3MOKHOCTEH MPOTEKAaHUSI XUMUYECKUX MPEBPAIICHUH B pa3IuYHbIX
YCIIOBUSIX.

CobmroieHue npaBuil 3KOJIOTHYECKH TPAMOTHOTO TOBEJCHHS B OKpY’Kalollel cpeie.
OneHka BIMSHUS XUMHUYECKOIO 3arps3HEHMs] OKpPY)KAIOIIEH Cpelbl Ha OpPraHHU3M
YeJloBeKa U IPyTUe KUBbIE OPTaHU3MBbI.

CoOnronenue mpaBuil 0€30MacHOr0 OOpalleHuss € TOPIOYMMHM M TOKCHYHBIMHU
BEIIIECTBAMH, JTAOOPATOPHBIM 000PYI0BAHUEM.

ITonroToBka pacTBOPOB 3a/JaHHON KOHLIEHTPAIMH B OBITY M HA IIPOU3BO/ICTBE.
Kputnueckas oneHka J0CTOBEPHOCTH XMMHYECKON HH(pOpMaIuH,

MIOCTYNAKOUIEN U3 pa3HbIX HCTOUHUKOB
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7. YueOHO-MeTOoANYeCKOe H MaTepralbHO-TeXHNYeCKoe o0ecrevyeHne NporpaMmbl
yueOHOro npeamera « XuMHUsDH)

Jlnst ocBoeHwe TmporpamMmbl  yueOHoro mnpeamera «Xumus» B [AIIOY TI0 «ITAK»,
pealn3yroniero o0pa3oBareabHyl0 MPOrpaMMy CpeaHero odmero o0pa3oBaHus B MpeaesiaX OCBOCHHS
[ITICC3 CIIO nHa 6a3e OCHOBHOTO OOIIET0 OOpa30BaHUs UMEETCs KaOWHET XMMHHU M JaOOPaHTCKOU
KOMHATOM, B KOTOPOM MMEETCS BO3MOXKHOCTh 00ecreuuTh cBOOOIHBIN qocTyn B HTEepHET BO Bpems
y4eOHOTO 3aHITHS U B IEPUOJI BHEYUEOHON JEATEIBHOCTH 00yJarOIUXCS.

[Tomemenne kabuHera yaoBiIeTBOpsAeT TpeboBaHUAM CaHUTAPHO-3MHIEMUOIOTUYECKUX TTPABUI
n HopMmaTuBOB (CanlluH 2.4.2 No 178-02) u ocCHaIIEHO THUIIOBBIM O0OPYIOBaHHWEM, YKa3aHHBIM B
HACTOSIIMX TPEOOBAaHMIX, B TOM 4YHCIE CICHUATM3MPOBAHHON y4eOHOW MeOenbl0 M CpeACTBaMHU
oOyueHus1, JOCTATOYHBIMU JJIs1 BBIMIOJHEHHS TPEOOBaHUI K YPOBHIO IIOJTOTOBKH 00YUYaOIIUXCSL.

B coctaB yueOHO-METOIMYECKOTO U MAaTePHATBLHO-TEXHUYECKOTO OCHAIICHHUsS KaOWHETa XUMHUH
BXO/IAIT:

* y4eOHO-METOJUUECKUI KOMIUIEKC MTPeroiaBaTelis;

* [Ie4aTHbIE CPEACTBA O0YUCHMUS;

* [IEPEYHU OCHOBHOM U JOMOJIHUTEIBHON Y4E€OHOM JINTEPATyphI;
* BCIIOMOTaTeJIbHOE 000PYy1I0BaHUE U UHCTPYKLIUU;

* OuOIMOTEeUHBINH (HOHI.

B Oubnmoreunsiii Qona BxoaarT y4eOHUKH U ydeOHO-Meroauuyeckue komruiekTol (YMK),
PEKOMEH/IOBaHHBIE WJIM JOMYILEHHBIE IS UCIOJIb30BaHUS B MPO(ECCHOHATBHBIX 00Pa30BaTEIbHBIX
OpraHM3alysIX, pealu3ylIIuX 00pa30oBaTEbHYI0 MPOTrpaMMy CpeAHero ooOimero oobpazoBaHus B
npeaenax ocoerus IIIICC3 CITO na 6a3e 0CHOBHOIO 00111eT0 00pa30BaHuUs.

bubnuroreunsiit HGoHA TOMOTHEH XMMHUYECKON SHITUKIIONEIUCH, CIIPAaBOYHUKAMU, KHUTAMH IS
YTEHUS 10 XUMHUH.

B mpomecce ocBoeHHS MporpamMMmbl YICOHOH JUCHUIUITHHBI «XUMHS» CTYICHTBI HUMEIOT
BO3MO>KHOCTbH JIOCTYTIA K 3JIEKTPOHHBIM Y4eOHBIM MaTepHaliaM M0 XUMUU, UMEIOIIHUMCS B CBOOOTHOM
noctyne B cetd UHTepHET (37IEKTPOHHBIM KHUTaM, TIPAKTUKYMaM, TECTaM).

8. PexomeHnayemas iureparypa

s ctyneHToB

1. T'abpuensn O.C., OctpoymoB W.I". Xumus nist npodeccuii U crenuanbHOCTEN TEXHUYECKOTO
npoduis: yueOHUK AJIs CTYA. yUpexJeHui cpell. npod. odpazoBanus. — M., 2019.

2. T'abpuensa O.C., Octpoymor W.I'., CmagkoB C.A., Jopodeera H.M. Ilpaktukym: yueO.
nocodue 11 CTy[. yUpekIeHui cpel. mpod. obpasosanus. — M., 2019.

3. T'abpuensua O.C., JIpicoa I'.I'. Xumus. TecThl, 3amaun ¥ yrnpaxHeHHs: y4e0. mocooue s
CTYI. YUpexaeHui cpel. mpod. oopazoBanus. — M., 2019.

4. Epoxun KO.M., KoBanesa U.b. Xumus 1t mpodeccuil u crenuanibHOCTEH TEXHHYECKOTO U
€CTECTBEHHO-HAyYHOTr0 poduiieii: yaeOHHK ISl CTY/. YUpEKACHUH cpea. mpod. oOpa3oBaHUs. —

M., 2018.

5. Epoxun FO.M. Xumus: 3agaun u ynpakHeHUs: y4ueb. mocobue sl CTyI. YUPESKISHUU Cpel.
npod. obpazoBanusi. — M., 2018.

6. Epoxun FO.M. COOpHUK TECTOBBIX 3aIaHHI 110 XUMHUU: yde0. MOCOOUE JIJIS CTY. YIPEKICHUN
cpen. npod. obpazoBanusi. — M., 2020.

7. Epoxun KO.M., KoBanesa 1.b. Xumus miga npodeccuii 1 crnenuagibHOCTEH TEXHHUYECKOTO
npoduis. NeKTpOHHBIN Yyd4eOHO-MeToAnYecKHui KoMIuieke. — M., 2020.
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Jns npenogasarenst

1. I'a6puensu O.C., JIpicoBa I'.I'. Xumus: kHura Jij1s mpenoiaBaress: yueo.-MeTo . mocooune. —

M., 2019

2. I'abpuensn O.C. u np. Xumus 1y npodeccuil ¥ CnenuaaIbHOCTeH TEXHUIECKOTO MPOpUIIs
(2JIEKTPOHHOE TIPUIIOKCHHE).

NHuTtepHeT-pecypcesl

www.hemi.wallst.ru (O6pa3oBaTenbHBINA CAUT JJIS KOJILHUKOB «XHMUS»).
www.alhimikov.net (O6pa3oBarenbHbIi CaliT AJIs1 LIKOJIBHUKOB)
www.chem.msu.su (Ds1ekTpoHHas OUOINOTEKA 10 XMMHUH ).

www.enauki.ru (uHTepHeT-u31aHue Il yuuTened «ECTeCTBeHHbBIC HAYKH ).
www.1september.ru (meToauueckas rasera «IlepBoe ceHTIOPSI»).
WwWw.hvsh.ru (xkyprai «XuMus B IIKOJIEH).

WWW.hij.ru (xypHas «XuMHs ¥ KH3HDY).

www.chemistry-chemists.com (31eKTpoHHbIH )KypHAT «XHUMUKA H XHUMHS)
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