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INOACHUTEJIBHASA 3AIINCKA

Pabouass mporpamma o0meo0pa3oBaTebHON ydeOHOTO TMpeamMeTa «XUMUsDY
npenHasHadeHa g u3ydeHus xumuu B KI'BIIOY XTTBIIT «XabapoBckuii
TEXHUKYM TeXHOC(EepHOl O€30MaCHOCTM M MPOMBINIIEHHBIX TEXHOJIOTHUI»,
pealn3yIonero oopazoBaTelbHYI0 HpPOrpaMMy CpenHero obmero oOpa3oBaHHS B
npeenax OCBOEHHUS OCHOBHOW Mpo(decCHOHaNbHOM 00pa3oBaTeNbHOM MPOrpaMMbl
CIIO (OIIOII CIIO) na 6a3e oCHOBHOro 001Iero 00pa3oBaHUsA TIPU MOATOTOBKE
CIEIUAINCTOB CPEHETO 3BEHA.

Pabouas mporpamma paszpabotana Ha ocHoBe TpebOoBanuit ®I'OC cpennero
oO1iero o0pa3oBaHusl, MPEIBSIBIIEMbIX K CTPYKTYpE, COJAEPKaHHUIO M pe3yJbTaTaM
OCBOCHHMSI YUYEOHOU AUCIUIUIMHBI «XUMUS», B COOTBETCTBUM ¢ PexomMeHmanusiMu mno
OpraHu3allid TOJIYYeHHUsS] CpeaHero oOmiero oOpa3oBaHUs B Mpejesiax OCBOCHUS
o0pa3zoBaTEIbHBIX MPOTpaMM CpeHEro MpodeCCUOHAIBHOTO 00pa3oBaHusl Ha 0ase
OCHOBHOIO  oOmiero oOpa3oBaHusi € y4yeToM TpeOOBaHHW  (peAepalbHbIX
rocyJapCTBEHHBIX 00pa30BATENbHBIX CTAHJAPTOB U MOIYYaEMOM CIEUATbHOCTH WU
npodeccun cpennero npogeccuoHanbHoro odpaszosanus (nporokon ®I'b OY AIIO
Wuctutyt pasButus mnpodeccruoHanbHoro obpazoBanus ot 29.09.2022 Ne 13) u
IPUMEPHON TMpOrpaMMbl 0011€00pa30BaTeIbHON Y4eOHOM TUCHUILIMHBL «XHUMHSI»
Ut ipopeccroHaNbHBIX 00pa3oBaTenbHbIX opranm3anuii. — M.: UPTIO, 2022. — 27 c.
VYTBepxkaeHo Ha 3acegaHuu CoBeTa IO OLEHKE KauecTBa NPUMEPHBIX paboyux
IporpamMmm 00111e00pa30BaTEIHLHOTO 17} COLIMAJIBHO-TYMAaHUTAPHOT O
npodeccuonanbHoro oopazopanus [Iporokon Ne 14 ot 30 Hos16ps 2022 T.

Copepxanue pabouel mporpaMMbl y4eOHOTO NpeaMeTa « XUMUs HaIllPaBJICHO
Ha JOCTWIKEHUE CIEYIOIUX LeJIel U 3a1a4
1esib: GOpMUPOBAHUE Yy CTYAEHTOB MPEACTABICHUS O XUMUYECKON COCTABJISIONIEH
€CTECTBEHHO-HAYYHOUM KapTUHBI MUPA KaK OCHOBBI IPUHSTHUS PEIICHUN B )KU3HEHHBIX
Y IPOM3BOJICTBEHHBIX CUTYaIIUSIX, OTBETCTBEHHOT'O MOBEACHUS B IPUPOIHON cpeie.
3agauu:

3agaum JTUCUUIJIMHBI:

1. chopmupoBarh NMOHMMaHHE 3aKOHOMEPHOCTEH NPOTEKAHMSI XUMHUYECKHX
IIPOIIECCOB M SIBJICHUM B OKPYXKAIOLIEH Cpele, LENOCTHOW HAy4YHOW KAPTUHBI MUDA,
B3aMMOCBSI3M U B3aMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2.  pa3BHUTh YMEHUS COCTABIATH (POPMYIBI HEOPTAHUYECKUX M OPTAaHHMUECKUX
BEIIECTB, YPAaBHEHUS  XUMHUYECKHX  pEaKUHil, OOBSACHATb HMX  CMBICIH,
WHTEPHPETUPOBATH PE3YJIbTAaThl XUMHUUECKUX 3KCIIEPUMEHTOB;

3. copmupoBaTh HaBBIKM TMPOBEACHHUS  MPOCTEHIIMX  XMUMHYECKHX
HKCIIEPUMEHTAIbHBIX ~ HUCCIEIOBAaHUM C COOJIOACHHEM TpaBUil  0€30MacHOrO
oOparieHus ¢ BEIecTBaMu 1 JIaA0OpaTOPHBIM 000PYI0BAHUEM;

4. pa3BUTh YMEHHS HUCMOJIb30BaTh MHPOPMAIMIO XMMHUYECKOTO XapakTepa M3
pa3IUYHBIX UICTOYHUKOB;

5. chopMupoBaTh YMEHHs MPOTHO3UPOBATH MOCIEICTBUSI CBOCH NEATEIbHOCTH

4



N XUMHWYCCKUX IIPUPOAHDBIX, OBITOBBIX U IMPOU3BOACTBCHHBIX ITPOICCCOB,
6. C(bOpMI/IpOBaTB ITIOHUMAaHHUC 3HAYMMOCTH I[OCTI/I)KeHI/Iﬁ XUMHYECKOMN HaYKHN U

TEXHOJIOTUM JJIs1 pa3BUTHUS COIIMAIBHON 1 TPOU3BOICTBEHHOM cep.

VYueOHbIll qucHUIUIMHA « XUMHUS SIBIISIETCSI OCHOBHOM U3 MPEIMETHOU 00JIacTh
«EctectBennbie  Hayku» ~ ®I'OC  cpemnero  obmiero  oOpa3oBanus. B
npodeccuoHaTbHBIX 00pa30BaTeNbHBIX OpraHH3aIMsX, pean3yIoX
o0Opa3oBaTeIpHYI0 IPOTrpaMMy CPEIHETO OOIIero 00pa3oBaHUs B Mpeeaax OCBOSHUS
OIIOIT CIIO Ha 6a3ze ocHOBHOTrO oOmero oOpa3oBaHHs, y4eOHAs IUCHUIUIMHA
«Xumus» uzyyaercs B oOuieoOpazoBarenbHoM 1ukie yaeoHnoro riana OITOIT CITO
Ha 0aze OCHOBHOTO 00IIIero oOpa3oBaHUsI.



2. HACHOPT\’PABO‘IEI‘/JI ITPOT'PAMMBbI
YYEBHOU JUCIHHUITJIMHBI «XUMUSA»

2.1. Obs1acTh IPUMEHEHHSI TPOTPAMMBI

[Iporpamma  y4eOHOWl  JUCLMIUIMHBI  SBJISIETCS  4YacTblO  OCHOBHOM
npodeccruonanbHON 00pa3oBaTenbHON MporpaMMbl B cooTBeTcTBUU ¢ PI'OC mo
cnenuanbHocTaM CIIO:

09.02.07 uadopMallMOHHBIE CUCTEMBI U IPOTPAMMHUPOBAHUE

2.2. Mecto YyuyeOHOW AUCUMIUIMHBI B CTPYKTYpe OCHOBHOIi
npogeccnoHaIbLHON 00pa3oBaTeJIbHOM MPOrPaMMbI

YyeOHasg AUCHUIUIMHA «XHUMHS» SBISETCS Yy4eOHOM JUCHUIUIMHOW U3
obsi3aTennbHOM mpeaMeTHoM oOmactu «EctectBenHbie Haykm» DPI'OC cpennero
o01iero oOpa3oBaHusl.

B npodeccronanbHbix 00pa3oBaTEIbHBIX OpraHU3aIUsAX, PEATH3YIONIUX
o0pa3oBaTeIbHYI0 MporpaMMy cpeaHero oOiiero oOpa3oBaHUs B TIpejesiax
ocoerust OIIOII CIIO nHa 6a3e OCHOBHOro oOwIEro oOpa3oBaHus, y4yeOHas
JUCUUIUIMHA «XUMHs» u3ydaercs B obOmeodpasoBatenbHoM 1ukie OIIOIT CITO
Ha 0a3e OCHOBHOIO 00ImIero oOpa3oBaHUs C TMOJYYEHUEM CPEIHEro OOIIEero
obpazoBanus (IITICC3).

B yue6npix mnanax IIIICC3 mecto ydyeOHON AMCHUIIIMHBI «XUMUS» — B
COCTaBe  00s3aTeNbHBIX  00I1e00pa3oBaTENbHBIX  YYEOHBIX  JIUCHUILIUH,
dbopmupyembix u3 npeametHbix obnacteit I'OC cpeanero obmiero oopasoBaHus,
st cnienpanibHocTedt CIIO cootBeTcTBytomero npoduiis mpogecCuoHaIbHOTO
oOpa3oBaHUs.

2.3. llenru u 3apa4yu y4eOHOM IMCHUIVIMHBI «XHMHSD» — TpeOoBaHMS K
pe3yJibTaTaM OCBOCHUSA Y4eOHOM IMCIUIIIUHBI:

dopMHUpPOBaHUE Y CTYJICHTOB MPECTABICHUS O XUMUYECKONU COCTABIISIONICH
€CTECTBEHHO-HAYYHOW KApTHUHBI MHpPAa KAaK OCHOBBI TMPUHSITUS PEIICHUN B
JKU3HEHHBIX U TPOU3BOJICTBEHHBIX CHUTYyallUsX, OTBETCTBEHHOTO TIOBEJCHUS B
MIPUPOTHOM Cpele.

3agaum JUCUUIJIMHBI:

1. chopMUpOBaTh MOHUMAHNUE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUYECKUX
IIPOLIECCOB U SIBJICHUM B OKPYXKAKOLIEH Cpele, HEeJIOCTHON HAYYHOU KapTUHBI
MHpa, B3aUMOCBSI3H U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2. pPa3BUTh  yYMEHUSA  COCTaBJIATh  (OPMYJBI  HEOPraHWYECKUX U
OpPTaHUYECKUX BEIIECTB, YPABHCHHS] XUMHUYECKUX PEAKIHM, OOBICHATH WX
CMBICJI, HHTEPIPETUPOBATH PE3YJIbTAThl XUMUYECKHX SKCIIEPUMEHTOB,

3. chopMHpPOBAaTh HABBIKM TMPOBEJACHUS MPOCTEHIINX XUMHUYECKHUX
AKCTIIEPUMEHTAJILHBIX HUCCIICIOBAHUIN C COOJIIOJICHUEM IMpaBUil OE30MacHOTO
oOpallleHusl ¢ BEIIECTBAMU U J1abOPaTOPHBIM 000PYI0BAHHUEM;

4.  pa3BUTh YMEHMS UCMOJb30BaTh MH(OOPMAIIUIO XUMUUECKOTO XapaKTepa 13
Pa3IMYHBIX UCTOYHUKOB;



5. cdopmupoBaTh  yMEHHMS ~ IPOTHO3UPOBATh  TOCIEACTBUS  CBOEWH
NESATETLHOCTH ¥ XUMHYECKUX MPUPOIHBIX, OBITOBBIX U MPOU3BOJICTBEHHBIX
IIPOLIECCOB;

6. cdopmMupoBaTh MOHUMAHUE 3HAYMMOCTH JTOCTHKECHUN XUMUICCKON HAYKH
Y TEXHOJIOTUH JJI Pa3BUTHS COIMAILHON M MPOU3BOJICTBEHHOM cdep.

B pesynemame oceoenus yuebnoti Oucyuniunvi «Xumusy 00yUAOUWULC
00J1JICeH yMemb.

* Ha3bpIBaTh. W3YUYCHHBIC BEIIECTBA [0 TPUBUAJIBHON WM MEXKIyHAPOIHOU
HOMEHKJIATypE;

* ONPEACNATh: BAJICHTHOCTh M CTENEHb OKHUCIEHUS XUMHUUYECKUX JJIEMEHTOB,
TUN XUMUYECKOW CBSI3U B COCIMHEHHMSX, 3apsA]l MOHA, XapaKTep Cpeabl B BOAHBIX
pacTBOpax HEOPraHMYECKHMX M OpPraHUYECKUX COCAUHEHUM, OKHUCIUTENb W
BOCCTAHOBUTENb, TPUHAJIC)KHOCTh BEILIECTB K Pa3HbIM KJIacCaM HEOPTaHUYECKUX
Y OPraHUYECKUX COCIMHEHUN;

* XapaKTEepU30BaTh: AJIEMEHTHl MaJbIX NEPUOJOB IO UX IMOJOXKCHUIO B
[lepuonuueckoii cucreme J[.M. MenneneeBa; oO0IIMe XUMHUYECKHE CBOICTBa
METAJIJIOB, HEMETAJJIOB, OCHOBHBIX KJIACCOB HEOPTaHMYECKUX M OPraHUYECKHUX
COCIMHEHUI; CTPOEHUE U XMMHUYECKHE CBOMCTBA M3YUYCHHBIX HEOPTaHUYECKUX U
OPraHUYECKUX COCAUHECHUN;

* OOBSACHSTH: 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa M CTPOCHUA,
MPUPOAYy XUMHYECKOM CBSI3M (MOHHOM KOBAJCHTHOM, METANIMUECKOW U
BOJIOPOJIHOM), 3aBHCHUMOCTh CKOPOCTH XHUMHUYECKON pEaKIUU U TOJIOKEHUE
XUMHUYECKOTO PaBHOBECHS OT Pa3IUYHBIX (PaKTOPOB;

* BBINOJHATh XMMHYECKUU SKCHEPUMEHT: IO PACIHO3HABAHUIO BAXKHEUILINX
HEOPTaHUYECKUX U OPTaHUYECKUX COCIMHEHUN;

* MPOBOAUTH: CAMOCTOSITENBHBIM TOUCK XUMHUYECKOM HH(POpMAIUU C
WCIIOJB30BaHUEM PA3JUYHBIX HCTOYHHKOB (HAYYHO-TIOMYJSIPHBIX  HW3JIaHUM,
KOMIIBIOTEPHBIX ~ 0a3  JaHHBIX, pecypcoB  HWHTepHeTa);  MCHOJIb30BATh
KOMIBIOTEPHbIC TEXHOJOTUU JUIsi OOpabOTKM W Tepeayd  XUMHUYECKOU
UH(pOpMaIUU U €€ MPEJCTABIEHUS B Pa3IUYHbIX (hopmax;

* CBA3BIBaTh: M3YyYEHHBIM Marepuad co CBoed MnpodecCuoHaNbHOU
NEATEIIbHOCTBIO;

* pelaTh: pacYeTHHIC 33J1a4U IO XUMHUYECKUM (POpMyIiaM U ypaBHEHUSIM;

UCIIOJIb30BaTh NPHUOOPETCHHBbIE 3HAHUS W YMEHUS B  IPAKTUYECKOUN
JEATEIIbHOCTH U MIOBCEAHEBHON KU3HU:

* i OOBSACHEHUS] XUMUYECKUX SIBICHHUM, TPOUCXOMSIINX B IPUPOJE, OBITY U
Ha MMPOU3BO/ICTBE;

* ONpEACNCHUSI BO3MOXXHOCTH MPOTEKAHUS XUMHUYECKUX IMPEBpalllCHUd B
Pa3JIMYHBIX YCIOBUIX U OLICHKU UX TOCJICICTBUM;

* DJKOJIOTMYECKH IPaMOTHOTO MOBEJICHUSI B OKPY’KarolIeh cpejie;

* OIEHKM BJIUSHUS XUMHUYECKOTO 3arpsi3HCHUS OKpYXKalollel cpeapl Ha
OpraHu3M YeJIOBeKa U IPYTHUE KUBbIE OPTraHU3MBI;

* 0Oe3omacHoro oOpalieHus ¢ TOPIOYMMHU M TOKCUYHBIMU BEIIECTBAMU U
71a00paTOPHBIM 000PYA0BAHUEM;



* IPUTOTOBJICHHMS] PACTBOPOB 33J]aHHOM KOHIEHTpalMu B OBITY W Ha
MIPOU3BOJICTBE;

* KPUTHYECKOH  OIEHKH JOCTOBEPHOCTH XHMHYECKOW  HWHGPOpMAIIHH,
MOCTYTIAIOIICH U3 Pa3HBIX UCTOYHUKOB.

B pesynemame oceoenus yuebnol Oucyuniunvl «Xumusy 00yYAOWULC
00J194CeH 3HAMb !

* BaXHEUITNE XUMUYECKHUE TTOHATHUS: BEIIECTBO, XUMUUYECKUIA AJIEMEHT, aTOM,
MOJIEKYJIa, OTHOCUTENIbHBIE aTOMHAsi M MOJIEKYJISIpHAsl MacChl, HOH, ajNIOTPOIUS,
U30TOIMBI, XUMUYECKas CBS3b, DJIEKTPOOTPUIATEIBLHOCTh, BAJIEHTHOCTb, CTEIEHb
OKHUCJICHHS, MOJIb, MOJISIpHAasi Macca, MOJISIPHBIA 00BbeM Tra3000pa3HbIX BEUIECTB,
BEII[ECTBA MOJICKYJIIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHHUSI, PACTBOPHI, SJIEKTPOJIUT
U HEdJEKTPOJIUT,  DIEKTPOJUTUYECKAs]  JUCCOLMAIMS,  OKUCIUTENb U
BOCCTAHOBUTENb, OKHCJICHHE W BOCCTAHOBJIECHHUE, TEIIOBOM 3(PdeKT peakiuwu,
CKOPOCTh XUMHUYECKON PEaKIny, KaTajln3, XUMUIECKOe PaBHOBECHE, YTICPOTHBIN
CKeJeT, GyHKITMOHAIbHAS TPYIINa, N30MEPHs, TOMOJIOTHS;

* OCHOBHBIC 3aKOHBI XHMHHU: COXPAHCHHsS MacChl BEIIECTB, ITOCTOSHCTBA
cocTaBa BellecTs, [lepnoanueckuii 3akon J[.11. Menneneesa;

* OCHOBHBIC TEOPHH XHMHH, XHMHYCCKOW CBS3H, DJICKTPOJIUTHUECKON
JUCCOTTMAITIH, CTPOCHHS OPTAaHNYECKUX U HEOPTaHUIECKUX COCTUHCHUN;

* BaXHCUITME BEIISCTBA W MaTEpPHAIbl: BAKHECHUIINE METaUThl W CIUIABHI,
CepHasi, COJISIHAsl, a30THasg M YKCYCHas KHUCIOTBI; OJIarOpoAHbIE Ta3bl, BOJOPO/I,
KHUCIIOPOJI, TAJIOT€HBI, EJIOYHBIE METAJIbl; OCHOBHBIC, KUCJIOTHBIE U aM(pOTEPHbIE
OKCHUJIbI Y THAPOKCUJIBI, IIEJIIOUH, YIICKUCIBIM U yrapHbIN rasbl, CEPHUCTHINA Ta3,
aMMUaK, BOJla, IPUPOHBINA ra3, METaH, dTaH, YTWICH, alleTUJICH, XJIOPUJT HATPHS,
KapOOHAT W TUAPOKApOOHAT HATpusi, KapOoHat W (Qocdar kampiusa, OeH30I,
METaHOJI M 3TAHOJI, CJIOXHBIE A(UPHI, KUPBI, MbIJIa, MOHOCAXapHUabl (TJIFOK03a),
aucaxapuabpl  (caxaposa), mojucaxapuibl (Kpaxmaa | LEJUTI0N03a), aHWINH,
AMUHOKHUCJIOTHI, OCJIKM, MCKYCCTBEHHBIC M CHHTCTHYECKHE BOJIOKHA, Kay4dyKH,
TTACTMACCHI.

OcBoeHME coOAepKaHUsI Y4eOHOTO mpenMeTra «XuMus», oOecrneurBaeT
TOCTIKCHHUE CTYACHTAMH CJICTYIONINX PE3yIbTaTOB:
* TUYHOCHBIX.

— YyBCTBO TOPIOCTH W YBWKECHHS K WCTOPUM M JOCTIKCHUSIM
OTEUECTBCHHONW XUMHUYECKOW HAyKHd; XHWMHUYECKH TPAMOTHOE TIIOBEJICHHE B
poeCcCUOHANBHON NIEATETbHOCTH U B OBITY NMpU OOpalleHHH C XUMHYECKUMU
BEII[ECTBAMU, MaTepUATIAMH U MPOIIECCaMU;

— TOTOBHOCTh K  MPOAOKEHUIO  O0pa3oBaHUS U TOBBIMICHUS
KBTM(PUKAIUA B HU30paHHOU MPO(ECCHOHATLHOMN NEeATeTbHOCTH U O0BEKTUBHOE
OCO3HAHHE POJIM XUMUYECKUX KOMIIETCHIIUN B 3TOM;

— YMEHHUE UCIOJIb30BaTh JTOCTH)KCHHUS COBPEMEHHOM XMMHUYECKON HAYKH U
XUMUYECKAX TEXHOJOTUH IS TIOBBIMICHUS COOCTBEHHOTO HWHTEUICKTYaJIBHOTO
pa3BUTHS B BHIOpaHHON TPO(ecCHOHaNbHOM eI TeIbHOCTH;

* MemanpeomMemHublx:

— WCITOJIb30BAaHNE Pa3JIMYHBIX BHJIOB IT03HABATEIHBHOW JCSITCIBHOCTH H

OCHOBHBIX  HMHTEJUICKTYaJIbHBIX oreparnui (moCcTaHOBKH 3a/1a4w,



dbopMynupoBaHMs ~ TUIOTE3, aHaIM3a U CHUHTE3a, CpaBHEHHUsA, 0000IIeHUS,
CUCTEMATHU3alINH, BbISIBICHUS] IPUYMHHO-CIIEACTBEHHBIX CBSI3€il, TOMCKA aHAJIOTOB,
dbopMyIMpOBaHKs BBIBOJOB) [IJIsl PEUICHUS TOCTABJICHHOW 3aJa4d, MPUMEHEHUE
OCHOBHBIX METOJIOB MO3HAHUS (HAONIOJEHUS, HAYYHOTO HKCHEPUMEHTA) st
W3YYCHUSI PA3IMYHBIX CTOPOH XHUMHUYECKUX OOBEKTOB W MPOIECCOB, C KOTOPHIMU
BO3HHMKAET HEOOXOIMMOCTh CTATKUBATHCS B MpodecCHoHAIBHOU cdepe;

— HUCIOJIb30BAHUE PA3JIMYHBIX HMCTOYHUKOB [ TMOJTYYEHUS] XUMHUECKOU
uH(pOpMaIuU, YMEHHE OLICHUTh €€ JOCTOBEPHOCTh I JOCTHUKEHUS XOPOIIMX
pe3ynbTaToB B MpodeccuoHaIbHOM cdepe;

* NPEOMEMHbBIX.

— c(opMUpPOBaHHOCTh TMPEACTABICHUA O MeECT€ XHUMHUU B COBPEMEHHOMN
HAy4YHOM KapTUHE MHpa; T[OHUMAHUE pOJM XUMUU B  (opMUpoBaHUU
Kpyrozopa ¥ (YHKIHMOHAIBHOW TPAMOTHOCTH YEJIOBEKA JJisi PEIICHHUS
MPaKTUYECKUX 3a]1a4;

— BIIaJICHUE OCHOBOIIOJATalOUMU XUMHYECKUMH TOHSTUSIMU, TEOPUSIMHU,
3aKOHAMM W  3aKOHOMEPHOCTSIMH; YBEPEHHOE  IIOJb30BaHUE  XUMHUYECKOH
TEPMHUHOJIOTUEN U CHUMBOJIMKOW;

— BJIQJICHUE OCHOBHBIMH METOJIaMH HAay4YHOTO TO3HAHMS, UCMOJb3yEeMbIMU B
XUMUH:

HAONIOACHUEM, ONUCAHUEM, HW3MEpPEHUEM, JKCIIEPUMEHTOM; YMEHHE
o0pabaTbiBaTh, OOBSCHATH PE3YJbTAThl TMPOBEJCHHBIX OINBITOB U  JejaTh
BBIBOJIbI; TOTOBHOCTb M CIIOCOOHOCTh MPUMEHSTh METOJbI IO3HAHUS TPHU
pEILIEHUH MPAKTUYECKUX 3a/1aY;

— chOpPMHUPOBAHHOCTh YMEHHS  JlaBaThb KOJMYECTBEHHBIE  OICHKU U
MIPOU3BOIUTH PACUETHI [0 XUMUUECKUM (HOpMYyJIaM U YpaBHEHUSM;

— BJAJCHHE TPaBWIAMH TEXHHKH OE€30MaCHOCTH TIPU UCIOJIb30BAaHUU
XUMHUYECKUX BEIIECTB;

— ¢(OpMUPOBAHHOCTH COOCTBEHHOW MO3UIIMU IO OTHOILICHUIO K XUMHUYECKOU
uH(popMaIu, mojiydaeMoi 13 pa3HbIX UICTOUYHUKOB.



OcBoeHue cosiepxkaHus 001e00pa3oBaTeILHON UCIUIIINHBI 00eCcTIeYrBaeT
JIOCTUKEHUE CTYJEHTAMHU CIICIYIOIIUX PE3YIbTATOB:

Koa n Ils1anupyemMble pe3yJabTaThl 0CBOCHHS TUCHMILIIHUHbBI

HAHUMEHOBAaHU

e
¢hopmupyembl Oo6ume JAucuMnyimHapHble

X
KOMIIeTeHIii
OK 01. B yacTu TPya0BOro BOCIMTAHMSA: | - BJIAJIETh CUCTEMON XMMHYECKUX 3HAHW,
Bri6upars - TOTOBHOCTh K TpYyAY, OCO3HAHHUE | KOTOpas BKJIOYAET: OCHOBOIOJIArarolue
CIIOCOOBI IIEHHOCTH MacTepCTBa, | MOHATUS (XUMHYECKUH DSJIEMEHT, aToM,
pelIeHus 3a1a4y | TPYyJa0JII00ue; 9JIEKTPOHHAsT 000JIouKa atoma, s-, p-, d-
npodeccuonan | - TOTOBHOCTD K AKTUBHOM | DJIGKTPOHHBIE OpOWTANIM AaTOMOB, HOH,
bHOU JEATEIIbHOCTU TEXHOJIOTUYECKOW M | MOJIEKYJIa, BaJICHTHOCTb,
JIESITEILHOCTH | COLMAIbHOM HAaIMPAaBJICHHOCTH, | 3JIEKTPOOTPULIATEIHLHOCTD, CTEIICHb
MPUMEHHUTEIBH | CIIOCOOHOCTH WHULIUUPOBATH, | OKUCIICHUS, XHWMHUYECKas CBsA3b, MOJIb,
0 K Pa3JIMYHBIM | IUTAHUPOBAaTb W CaMOCTOSATEIBHO | MOJISIPHAsT Macca, MOJISIPHBIA — 00BbeM,
KOHTEKCTaM BBITIOJIHSATH TaKyIO JACSATEIHHOCTD; YIJICPOJHBIN  CKeJleT, (PYHKIHMOHATbHAS

- HMHTEpeC K pasauyHbM chepam
npodecCHOHATLHOM IS TEIILHOCTH,

OsBjaagenue YHHBepPCAJIbHBIMH
yueOHBIMU NMO03HABATEJILHBIMH
JeHCTBUSIMU:

a) 0a3oBbIe JOrH4YecKue
IelCcTBUA:

- CaMOCTOSITENIFHO (OPMYIIHPOBATH
U aKTyaIu3upoBaTh  IMpoOJIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBIMBaTh CYILIECTBEHHBIN

HpI/I3HaK NI OCHOBaHUA JJIA
CpaBHEeHHUs, Kilaccupukamuu U
0000IIICHHS;

- ONpPENENsITh LENU AEATEIbHOCTH,
3a/laBaTh IapamMeTpbl M KpUTEpUU
UX JJOCTH)KEHUS;

- BBISBJIATH 3aKOHOMEPHOCTU U
IIPOTHBOPEYHS B pacCMaTpUBAEMBbIX
SIBIICHHSIX

- BHOCHTD KOPpPEeKTHBBl B
NEeSITENIbHOCTb, OLIEHUBATH
COOTBETCTBHE pE3YJILTATOB ILIEIISM,
OLICHMBATh PHUCKU  TOCJIEICTBUI
NESTENIbHOCTH;

- pa3BUBaTh KPEaTUBHOE MBILLIEHHE
IIPU PELICHUHU )KU3HEHHBIX NPOo0IIeM

0) 0a3zoBBIe  HCCJIEA0BATEIbCKHE
JNelCTBUSA:
- BJIACTH HaBBIKaMU yqe6H0-

HCCIIEIOBATEIILCKOM M IPOEKTHOU
JIeSITEILHOCTH, HaBBIKAMU
paszpenieHus mpoodiieM;

Ipynna, paaukall, H30Mepus, H30MEpHI,
TOMOJIOTHYECKUI pan, TOMOJIOTH,
YIJI€BOIOPOBI, KHCIIOpOJI- "
a30TcoJeprKallne COEIMHEHMUS,
OMOJIOTNYECKU aKTUBHBIE  BELIECTBA
(yrneBoapbl, JKupbl, O€lKH), MOHOMED,
HIOJIUMED, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEJIUHEHMS,
KPUCTAJIINYECKAs peleTKa, THUIIBI
XUMHUYECKUX peakuuid (OKHCIUTENIbHO-
BOCCTaHOBUTEIBHBIE, IK30-U
SHAOTEPMHUUYECKHE, pEaKUUh  HOHHOTO
oOMeHa), pacTBop, AJIEKTPOJIUTHI,
HEAJIEKTPOJINUTHI, AIIEKTPOJIUTUYECKAS
JUcCcoLManus, OKHCJIUTEND,
BOCCTAaHOBUTENb, CKOPOCTb XHMHUYECKOU
peakuuy,  XHMHYECKOE  paBHOBECHE),
TEOPUU U 3aKOHBI (TEOpUSI XUMHUYECKOTO
CTpPOEHMSI OpraHu4yecKkux BemecTs A.M.
BytnepoBa, Teopus BIEKTPOIUTHYECKOU
aucconyanuu, nepuoandeckuit 3axkon JI.1.
MenzeneeBa, 3aKOH COXpPaHEHHUS Macchl),
3aKOHOMEPHOCTH, CHUMBOJINYECKUHN  SA3BIK
XUMHUH, (PAKTOJIOTUYECKUE CBEACHHUS O
CBOMCTBAaX, COCTaBe, IIOJYyYEHUU U
0€30MacHOM HCIOJIb30BAaHUU Ba)KHEUIINX
HEOPraHUYECKUX " OpPraHMYECKUX
BEUIECTB B OBITY U  MPaKTUYECKOU
JESATEIIBHOCTH YEJIOBEKA;

- YMETbh BBISBISTH XapaKTepHbIE MPU3HAKU
U B3aUMOCBSI3b M3YYEHHBIX IOHATHI,
MPUMEHSTh COOTBETCTBYIOIIUE MOHSITHS
IIpM__ ONMCAaHUU CTPOEHUS M CBOWCTB




- BEISIBIISITH MPUYUHHO-
CIIEICTBEHHbBIE CBSI3U u
aKTyaJIM3UpPOBAThH 3ajauy,
BBIIBUTATh TUIIOTE3Y €€ pEIICHUs,
HaxO0JIUTh apryMEHTBI JUTSt
JI0Ka3aTeNIbCTBA CBOMX

YTBEPXKICHHI, 3a7aBaTh MapaMeTphbl
Y KPUTEPHUU PEIICHHS;

- QHAIM3WPOBATH TMOJyYCHHBIC B
XO0JIe PeIIECHUs 3aJla4il PEe3yJIbTaThl,
KPUTHYCCKH OLIEHUBATh 170,
JIOCTOBEPHOCTh,  IPOTHO3UPOBATH
M3MCHEHHE B HOBBIX YCIIOBHSIX;

- yMETh TIIEPEHOCUTh 3HaHUA B
MO3HABATEIBHYI0 M TPAKTHYECKYIO
00J1aCTH JKU3HEAEITEIBHOCTH,

- YMETh WHTETPUPOBATH 3HAHHS W3
pa3HbIX IPEIMETHBIX 00J1acTell;

- BBIIBUTaTh HOBBIE  HJEH,
npeiaraTh OpUTHHAJILHBIC
MTOAXObI U PEIICHUS;

- CIOCOOHOCTh X MCIIOIb30BaHUS B
MO3HABATEILHON U COLIMAILHOM
MIPAKTUKE

HEOPraHUYECKUX u OpraHUYECKUX
BEIIECTB U HMX MPEBPAIICHUN; BBISBISTH
B3aMMOCBS3b XMMHUYCCKHX 3HAaHHH C
MOHATUSAMU M TPEACTABICHUSMU JAPYTHUX
€CTECTBEHHOHAYYHBIX MPEIMETOB;

- yMEThb HCMOJIb30BaTh HAWMEHOBAHMUS
XUMHUYECKUX COCTMHEHUN
MEKIYHapOJAHOTO COK3a TEOPETUUECKON U
MPUKIATHON XUMUU U  TPUBHAIbHbBIC
Ha3BaHUs BaXHEHIIMX BEIIECTB (ITHUJICH,
aleTHUIICH, TIIULEPUH, dbenom,
dhopmanbaerus, YKCYCHast KHCJIOTA,
[VIMLWH, YrapHbId ra3, YIJIEKUCIBIA ras,
aMMHMaK, TramieHass M3BeCThb, HerallcHas
W3BECTh, NUTHEBAs COJa MW JPYIHUX),
COCTaBJISITH (POPMYJIBI HEOPTaHUYECKUX H
OpTraHUYECKUX BEIICCTB, ypaBHEHUS
XUMUYECKUX pEeaKlHi, OOBSICHATh HX
CMBICJI;  TIOATBEPXKIATh  XapaKTEpHBIE
XUMHYECKHE CBOICTBa BEIIECTB
COOTBETCTBYIOIIMMH 3KCHEPUMEHTAMU U
3aIMCAMU YpaBHEHHI XHMUYCCKHUX
peaKkIuii;

- YMETh YCTaHABIMBATh MPHUHAIIICKHOCTH
M3Y4YEHHBIX HEOPraHUYEeCKUX n
OPraHUYECKUX BEIIECTB K OMpPEIEICHHBIM
KjlaccaM W IpynmnaMm — COEAUHEHUH,
XapaKTEepU30BaTh UX COCTaB M BAXKHEUIIINE
CBOMCTBA; OMNpPENECATh BUbI XUMHUUYECKUX
CBs3CH (xoBasIeHTHas, HOHHAas,
MeTaJlJIN4ecKas,  BOJOPOJHAs),  THUIIBI
KPUCTAJUTMYECKUX  PEIIETOK  BEIIECTB;
KJIACCHU(PUITMPOBATH XUMUYECKUE PEAKIINU;
- chopMHpOBaTH  MPEACTaBICHUS: O
XUMHYECKOU COCTaBJISAIOICH
€CTECTBCHHOHAY4YHOW  KapTUHBI  MHpA,
poJii XMMHUM B TIO3HAHMM  SIBIICHUU
MPUPOJIbI, B POPMUPOBAHUN MBIIIUICHHUS U
KYJIBTYpPbl TUYHOCTH, €€ (yHKIIMOHATHHON
TPAaMOTHOCTH, HEOOXOIUMOM JIJIsl pelieHus
NpPaKTUYECKUX 3a7ad M SKOJIOTMYECKH
00OCHOBAaHHOTO OTHOILIEHHUS K CBOEMY
3710pOBbIO U IIPUPOIHOMN CPEAE;

- yMeThb TPOBOJUTH  pacdeThl IO
XUMHYECKUM (GopMylaM U YpaBHEHUSM
XUMHUYECKUX PEAKIUi C HCIOJb30BAaHUEM
(U3MUECKUX BEIUYUH, XapaKTePU3YIOIINX
BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
Maccel, oO0beMa (HOpPMaJbHBIE YCIOBHS)

ra3os, KOJIM4YeCTBa BEILIECTBA;
HCIIONb30BAaTh CHUCTEMHBIE XUMHUYECKUE
3HaHWUS JUJI  TIPUHSTHSL  pellieHud B




KOHKPETHBIX  JKM3HEHHBIX  CHUTYalHUsX,

CBA3aHHBIX C  BeIIeCTBAaMH U  HX

MIPUMEHEHUEM
OK 02. B o0sacTy 1HEeHHOCTH HAYYHOIO | - YyMETh IUIAHUPOBATh U  BBINOJHATH
Hcnonb3oBarh | MO3HAHMSA: XUMUYECKUM SKCIEPUMEHT (IpeBpaIieHus
COBpEMEHHBIE | - c(OPMHUPOBAHHOCTH | OPraHUYECKUX BEIIECTB MPU HArpEeBaHUU,
CpeacTBa MHUPOBO33PEHHU, MIOJIyYEHUE JTUJIEHA U M3YyYEHHE €ro
MOUCKa, COOTBETCTBYIOILIETO COBPEMEHHOMY | CBOICTB, KA4eCTBEHHbIE peaKIMH Ha
aHajau3a u YPOBHIO  pa3BUTUSL  HAYKH U | aJIbJIETUAbI, KpaxMaj, YKCYCHYIO KUCIIOTY;
MHTEpIIpeTalu | OOLIECTBEHHON MPAKTUKY, | IeHaTypanusi OEJKOB NpU HarpeBaHUU,
¥ MHPOpPMAIIUU | OCHOBAHHOTO Ha JHMANIOTe KYJIBTYp, | IBETHBIE PEAKIMH OCIKOB; IPOBOJIUTH
u CIOCOOCTBYIOLIETO OCO3HAHHUIO | peakllMd HOHHOTO OOMEHa, OIpeleisTh

UH(POPMALIMOH
HbIE
TEXHOJIOTUHI
s
BBITTOJTHEHHSI
3aja4
npodeccuonan
bHOU
JeSITeTbHOCTH

CBOEro Me€CTa B IIOJHUKYJIbTYPHOM
MHUpE;

- COBEPILICHCTBOBAHUE SI3BIKOBOM U
YUTATEIbCKON KYJIbTYpbI KaK
CpPEACTBA B3aUMOJAECHCTBUS MEXKIY
JIFOJIbMU U TTIO3HAHUS MUDA;

- OCO3HaHUE IIEHHOCTH HAay4HOHU
NEeSATEIbHOCTH, TOTOBHOCTh
OCYILIECTBJIATh MPOEKTHYIO u
HCCIEA0BATENIbCKYIO JIESITEIbBHOCTD
UHAUBUAYAJIBHO U B I'PYIIIIC,

OBJ1aieHHe YHHBeEpPCAJIbHBIMH
yueOHBIMU MO3HABATEJILHLIMH
JeHCTBUSAIMU:

B) padoTa ¢ unopmaumeii:
- BIIQJCTh HAaBBIKAMU TIONyYEHUS

uHbOpMAIMM W3 HCTOYHHKOB
pa3HBIX THIIOB, CAaMOCTOSITEIBHO
OCYHIECTBJIATh  IIOMCK,  aHaJM3,

CHCTEeMaTH3alHUI0 ¥ MHTEPIIPETAIINIO
UHpOpMAIMK PA3TMYHBIX BUIOB U
(dbopM npesicTaBICHNUS;

- CO3/1aBaTh TEKCTHl B Pa3IHMYHBIX
dbopmaTax ¢ y4eTOM Ha3HAYCHUS
uHpOpMaIUu 1 eNIeBOM
ay/JIMTOPHH, BEIOUPAsi ONTHUMAIIbHYIO
bopmy NpeACTaBICHHS "
BU3yaJIM3allNHY,
- OLIEHUBATh
JICTUTUMHOCTh ~ MHpOpMAIMH, e
COOTBETCTBHE MPaBOBBIM 1
MOPaJIbHO-3THYECKUM HOPMaM;

- UCIIOJIb30BATh cpenacTBa
MH(OPMALIMOHHBIX u
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHI B
pelieHu KOTHUTHBHBIX,
KOMMYHUKaTHBHBIX u
OpraHU3alUOHHBIX 3amad c
co0JII0ICHHEM TpeGoBaHUI
IPrOHOMHUKH, TEXHHUKH

HOCTOBEPHOCTD,

CpeAy BOJHBIX PacTBOPOB, KaueCTBEHHBIC
peaknuu  Ha cyiabdar-, kapOoHAT- W
XJIOPU/I-aHUOHBI, HAa KaTHOH aMMOHHUS;
pelars SKCHepUMEHTANbHbIE 3a/addl 110
temam "Metamnsl" u  "Hemeramisl") B

COOTBETCTBUM C TPaBUJIAMU TEXHUKHU
O0e3omacHOCTH  mpu  oOpameHHMH ¢
BEIIECTBAMHU u 71a00paTOPHBIM
o0opyI0BaHUEM; MIPEACTABISITH
pPe3yJIbTaThl XUMUYECKOTO SKCIICPUMEHTA B
dbopme 3aIrmcu ypaBHEHUI
COOTBETCTBYIOIIMX peakiuii u
(hopMyJIIpOBaTh BBIBOJBI Ha OCHOBE ITHX
pe3yJbTaTOB;

- YMCTb aHaJIM3HUPOBATH XUMHYCCKYIO

uHGOpPMAIIMIO, TONTY4aeMyl0 W3 pa3HbIX
HMCTOYHUKOB (cpencts MacCOBOM
uHpopMaluu, cetb UHTEpHET u Apyrue);

- BJIQJACTh  OCHOBHBIMH  METOJaMHU
HAy4YHOTO MO3HAHUS BEIIIECTB u
XUMUYECKUX  sABJICHMM  (HaOJIOJeHue,
U3MepeHue, AKCIIEPUMEHT,
MOJIETTUPOBAHUE);

- yMeTh MPOBOJUTH  PacyeThl IO

XUMHUYECKUM (opMysraM M ypaBHEHUSIM
XUMHUYECKUX peakUui ¢ HCIOJIb30BaHHEM
(U3NYECKUX BETUYMH, XapaKTEePU3YIOIIUX
BEIIECTBA C KOJIMYECTBEHHOH CTOPOHBI:
Macchl, oO0bemMa (HOpMallbHbIE YCJIOBUSA)

rasos, KOJIMYECTBA BEIIECCTBA;
UCIIOJIB30BaTh CUCTEMHBIE XHMHYECKHE
3HaHUSA U1 OPUHATUSA  pEIIEeHUHd B
KOHKPETHBIX  JKM3HEHHBIX  CHUTYyalHUsX,
CBA3AHHBIX C  BeleCTBAMH M HUX
IIPUMEHEHUEM




0e30I1acHOCTH, TUTUCHEIL,
pecypcocOepekeHrs, TpPaBOBBIX H
TUYECKHUX HOPM, HOpM
nH(pOpMaMOHHOM 06€301MacHOCTH;

- BIIQJICTh HaBBIKAMU
pacro3HaBaHMs U 3AIIUTHI
uHpopmManuu, THHOPMAITMOHHON
0€3011aCHOCTH JIMYHOCTH;

OK 04. - TOTOBHOCTb K CaMOpa3BUTHUIO, | - YMETb IUJJAHUPOBaTb U  BBINOJIHATH
OddexTuBHO CaMOCTOSITENIbHOCTH U | XUMUYECKUN IKCIEPUMEHT (TpeBpalleHus
B3aMMOJIEICTBO | CaMOOIIPENEICHUIO; OpPraHMYECKUX BELIECTB IIPU HarpeBaHUH,
BaTh U -OBJIa/ICHHE HaBBIKAMHM  y4eOHO- | OJIyUeHUE OTUJICHA U H3y4YEHHE €ro
paboTath B HCCIIEIOBATENbCKOM, IMPOEKTHOM MU | CBOMCTB, KayeCTBEHHbIE pPEAKIUU Ha
KOJUIEKTUBE U | COLIMAJIbHOM e TEIbHOCTH; aJbJIETH/IbI, KPaxMaJl, YKCYCHYIO KHCIIOTY;
KOMaHie Ogaanenue YHHBepPCAJbHBIMH | IeHaTypauusi OEIKOB IpU HarpeBaHuw,

KOMMYHUKATUBHBIMU [BETHbIE peakUuu OEJKOB; IPOBOAUTH

AelCTBUSIMU: peakuuu HOHHOTO OOMEHa, OIpENeNsTh

0) coBMecTHasi 1eATeJIbHOCTD: Cpely BOJHBIX pPacTBOPOB, KaueCTBEHHBIC

- OHMMaTh ¥  WCHOJB30BATh | peakuMu Ha cyinbdar-, KapOoHaT- U

MpeuMyIlecTBa  KOMaHAHOW U | XJIOPHI-aHUOHBI, Ha KAaTHOH aMMOHHUS;

UHIUBUAYAIbHON paboThI; pelarb 3KCHEpHMEHTAlbHbIE 3a/lady 110

- TpUHUMATh Ienu coBMecTHOH | TemMam "Meramibel" u "Hemertamnel") B

NeSITEIbHOCTH, OpPraHU30BBIBATH WU | COOTBETCTBUM C MPAaBWJIAMU TEXHUKH

KOOPJIUHUPOBATh JEHCTBUS MO ee | 0E30MacHOCTH  Hpu  OOpalieHHuH  C

JOCTUKEHHUIO:  COCTAaBJISITh  IUIAH | BELLIECTBAMU u 1a00paTOPHBIM

NEHCTBUM, pacnpenensiTh poiau ¢ | 000pyJOBaHUEM; MPEJICTaBISTh

y4eToM MHEHUI  YYacCTHHMKOB | pe3yJbTaThl XMMUUYECKOTO IKCIIEPUMEHTA B

o0cyX1aTh pe3ynbTatel | popme 3anucu ypaBHEHUI

COBMECTHOH paboThI; COOTBETCTBYIOILIUX peakuuit u

- KOOPJAMHHUPOBAaTb U BBINOJHATEH | (POPMYIUPOBATH BBIBOJBI Ha OCHOBE ATHUX

paboTy B YCIOBHSIX pPEabHOTO, | pe3ylbTaTOB

BUPTYaJIbHOTO U

KOMOMHHPOBAHHOTO

B3alMOJIEICTBYS;

- OCYLIECTBIISATh MTO3UTUBHOE

CTpaTerMyeckoe  IOBEACHHE B

Pa3IMYHBIX CHUTYalHsIX, MPOSBIATH

TBOPUECTBO U BOOOpa)keHUE, OBbITH

WHUIIUATUBHBIM

Osnanenue YHHBepCAJbHBIMHU

PeryasiTHBHBIMH 1€l CTBUSIMU:

I) NpUHATHE cedsl MW Jpyrux

JIogen:

- PUHUMATh MOTHUBBI H apPTyMEHTHI

ApYTUX  JIOAEM Tpu  aHaiause

PE3yNIbTAaTOB I€ATEIbHOCTH;

- NIpU3HaBaTh CBOE IIPaBO U IPaBO

JPYTUX JI0/Iel Ha OIIHOKY;

- pa3BUBaTh CIIOCOOHOCTH TOHUMATh

MUD C MTO3UIUH JIPYTOr0 YeJIOBEKa;
OK 07. B o61acTH 3K0J10rHYECKOTO - chopMHupoOBaTh MPEACTaBICHUSI: O
CofeiicTBOBaTh | BOCIIUTAHMSA XUMHYECKOH COCTaBJISTIONIEH




COXPaHEHHUIO - c(OPMHPOBAHHOCTh | ECTECTBEHHOHAYYHOH  KapTUHBI  MHpAa,
OKpYKAIOlIe | KOJIOTHYECKOMN KYJbTYpBI, | POJIM XUMHUM B TIO3HAHWUU  SIBJICHUI
Cpelibl, MOHMMAHHUE BIIMAHUS COLMAIBHO- | IPUPOBI, B (HOPMUPOBAHUH MBIIUICHUS U
pecypcocOepex | PJKOHOMHUECKUX  IMPOLECCOB  HA | KyJIbTYphbl JIMYHOCTH, €€ (QYHKLHOHAIBHON
€HHUIO, COCTOSIHUE IIPUPOJAHON U | TPAMOTHOCTH, HEOOXOUMOM ISl peIeHus
IIPUMEHSTD COLIMAJIBHOW  Cpelbl, OCO3HAHUE | IPAKTUYECKUX 3aJa4 M IKOJOTHYECKH
3HaHUS 00 r7100aIbHOTO XapakTtepa | 0O0OCHOBAaHHOTO OTHOLICHHS K CBOEMY
WU3MEHEHUN 9KOJIOTUYECKUX MTPOo0IIeM; 3I0pPOBBIO U IPUPOIHON Cpene;
KJIuMara, - IUIAHUPOBAHUE U OCYULIECTBIICHUE | - YMETb co0Iro1aTh IIpaBuJIa
IIPUHIIMAIIBI JECUCTBUI B OKPYXKAIOLIEH Cpeie Ha | KOJIOIMYECKH 11eJ1eco00pa3HOro
OepexIINBOro OCHOBE 3HAHUS IeJIeH YCTOWYMBOTO | IOBEJGHUS B  OBITY HW  TPYJIOBOM
IIPOU3BOJICTBA, | Pa3BUTHUA YEJIOBEUECTBA; JEATEIIBHOCTH B LEJIAX COXPAHEHUs CBOETO
3P PEeKTHBHO AKTMBHOE HENpUATHE JACUCTBUH, | 3M0POBbS U OKPYKAKOLIEH NPUPOIHOU
JEUCTBOBATh B | IPUHOCSIIMX BpPEl OKPYXKArOLIEH | Cpembl; YUUTBIBATh OIIACHOCTH
4Ype3BbIYAHBIX | CPENE; BO3JICHCTBUS HA JKMBBIE OpPraHU3MBI
CUTYaLUsAX - YMEHHE IIPOTrHO3UPOBATh | ONPEAEICHHBIX BEIECTB, IOHUMAasi CMBICI

HEOJarompusATHbIE OSKOJIOTUYECKHUE | TOKA3aTelsl  MPENeNbHOW  JOMyCTHMOMN

MOCJEACTBUSL  NPEAIPUHUMAEMBIX | KOHLIEHTPALUU

NEMCTBUI, IPENOTBPALLATD UX;

- pacUIMpPEHUE ONBITA 1€ATEIbHOCTU

9KOJIOTMYECKOH HAIPaBICHHOCTH;

- OBJIa/ICHUE HaBbIKaMH y4eOHO-

HCCJIEI0BATEIbCKOM, IPOEKTHON U

COITMAJIBHON ACSITEIBHOCTH;
TpeGoBanust K MpPOPECCHOHANIBHBIM pPE3yJIbTaTaM C Y4e€TOM OCOOCHHOCTEU

npodeccur/CrenuaJIbHOCTH.

Kox n HaumMeHoBaHue
npodeCcCHOHAIbHON

KOMIICTCHIINU

IToka3aTenu oCBOCHUSI KOMIIETCHIIUHU

IIK 5.1. OcymiecTBasiTh
pa3paboTKy TECTOBBIX HAOOPOB
U TECTOBBIX CIICHAPUEB IS
MPOrPaMMHOTO OOeCTIeueHUsI.

VYMmeHus:

MH(pOpMaLINH.

uHpOpMaLnH.

CHUCTCMBEI.

OCYH.IGCTBJ'IHTB MMOCTAHOBKY 3aJa4U I10 06pa60TKe

BeinonHsATe aHanu3 npeaMeTHol o6aacTu.

Hcnonp30BaTh anropuTMel 00padboTKH HH(GOpMALIUU AJIs
pa3IMYHBIX IPUIIOKEHUH.

PaboTtaThk ¢ MHCTpYMEHTaIbHBIMU CPEACTBAMH 00pabOTKH

Ocy1ecTBISITh BBIOOP MOJIENN TOCTPOCHUSI UH(POPMAIIMOHHOM

Ocy1ecTBIsSITh BBIOOP MOJENN U CPEACTBA OCTPOSHUS
MH(POPMALIMOHHOM CUCTEMBI U IPOTPAMMHBIX CPEJICTB.

TpeOoBaHuss K JIMYHOCTHBIM  pe3yJdbTaTaM C  y4eToM  OCOOCHHOCTEH
podeCcCHr/CrenaIbHOCTH.

Konkperu3supoBaHHbIii NOPTPeT BBINYCKHHKAa MO0 npodeccuu, CHennaJabHOCTH,
YKPYIHEHHO# rpynie npodeccuii M cnenuajibLHoCTe?

DopMyJIHPOBKA AECKPUNITOPA JIP




Oco3zHarouyii ceds rpakJaHMHOM U 3aIIIUTHUKOM BEJIHMKON CTPaHbI JP 1

JleMOHCTpHUpYIOIMHI TPUBEPKEHHOCTh K POAHOMN KYJIbTYpE, HCTOPUUECKOMN JIP 3
naMsTH Ha OCHOBE JIIOOBU K PoinHe, pogHOMY Hapo Iy, Maloi pOAWHE, TPUHSITHIO
TPaJMLMOHHBIX IEGHHOCTEW MHOTOHAIIMOHAIBHOTO Hapoaa Poccun

[TpuHMMaromuii ceMeiHbIe IIEHHOCTU CBOET0 HapoJa, FOTOBBIN K co3anuto cembu | JIP 4
Y BOCIIMTAHUIO JETEH; IEMOHCTPUPYIOIIHNMI HEIPUATHE HACUIIMS B CEMbBE, YX0J1a OT
POIUTENBCKOM OTBETCTBEHHOCTH, OTKa3a OT OTHOLIEHUN CO CBOMMMU JIE€TbMU U UX
(MHAHCOBOIO COAEPIKAHUS

CriocoOHBIi B IU(POBOY Cpe/ie UCIIONh30BaTh PA3TUYHbIC IIU(PPOBBIC CPEIICTBA, JIP 13
MO3BOJIAIONIKE BO B3aUMOJICHCTBUU C IPYTUMH JIFOJIbMU JOCTUTATh MTOCTABICHHBIX
eJIel; cTpeMsIuiics K (GOPMUPOBAHUIO B CETEBOM Cpe/ie TMYHOCTHO U
pohecCHOHAILHOTO KOHCTPYKTUBHOTO «IIM(POBOTO cieaar

CriocoOHbIH NCKaTh HY)KHBIE UCTOYHUKY UH(POPMAIIUU U JaHHbIE, BOCIIpHHUMATh, | JIP 16
aHaAJIM3UPOBaTh, 3aAlIOMUHATh U IIepeAaBaTh HHPOPMALIUIO C UCIIOIb30BAHUEM
U(PPOBBIX CPEJICTB; MPEAYNPEKTAIOINN COOCTBEHHOE U UyXKOE IeCTPYKTHBHOE
IIOBEJICHUE B CETEBOM IIPOCTPAHCTBE .

Oco3Harouuii 3Ha4uuMOCTh CUCTEMHOTO ITO3HAHUS MUPA, KPUTHUECKOTO JIP 18
OCMBICJICHHsI HAKOIIJICHHOT'O OIIbITa

PasBuBaronuii TBOpYECKHE CIOCOOHOCTH, CIIOCOOHBIN KPEaTUBHO MBICIHTD JIP 19
CriocoOHBIH B (POBOY Cpefie MPOBOIUTE OIICHKY HH(POPMAITUH, €€ JIP 20

JIOCTOBEPHOCTb, CTPOUTD JIOTUYECKHE YMO3aKIIOUEHHs HA OCHOBaHUH
nocTynaroue nHpopManuu

JeMoHCTpUpyOLIMI TPUBEPKEHHOCTh MIPUHLUIIAM YE€CTHOCTH, MMOPSAJOUYHOCTH, JIP 22
OTKPBITOCTH
CaMocToATeIbHBIA U OTBETCTBEHHBIN B MPUHATHH PEIICHUN BO Bcex cdepax JIP 23

CBOEH JESATENHHOCTH, TOTOBBIN K UCIIOJTHEHUIO PA3HOOOPA3HBIX COIMAIBHBIX
poJieii, BocTpeOOBaHHBIX OM3HECOM, OOIIECTBOM U FOCYIaPCTBOM

IIpostBRAIOMMI SMIIATUIO, BBIPAXKAKOLIUN aKTUBHYIO TPAXIAHCKYIO ITO3UIIMIO, JIP 24
Y4acTBYIOUIUM B CTYI€HYECKOM U TEPPUTOPUATBHOM CaAMOYIPABIEHUH, B TOM
YHClIe Ha YCIOBUAX JOOPOBOJILYECTBA, TPOJYKTUBHO B3aUMOIEHCTBYIOIIUN 1
Y4YacCTBYIOUIMH B A€ATEIbHOCTH OOIIECTBEHHBIX OPraHU3aIMi, a TaKKe
HEKOMMEPYECKUX OpPraHn3aluil, 3aMHTEPECOBAHHBIX B Pa3BUTUHU I'PAKIAHCKOIO
00I11eCcTBa U OKa3bIBAIOLINX MOIEPKKY HYKIAIOIIHUMCS

Co0mroaronyii ¥ mporaraHIupyoIni MpaBuiia 310pOBOro U 0€301aCHOTO JIP 29
o0pas3a kHU3-HH, CIOPTA; MPEAYIPEKIAONIHNI THO0 MPeo10IeBAIOIIHIA
3aBHUCHUMOCTH OT aJIKOI'OJId, Ta6a1<a, IICUXOAKTUBHBIX BCIICCTB, a3aPTHBIX UTP U
T.J.

3a00TAIuUiAcs 0 3alUTe OKPYKAIOIIEH Cpeibl, COOCTBEHHOM U Uy>KOH JIP 30
0e30MacHOCTH, B TOM YHclie U POBOI

OneHuBaronii BO3MOXHBIE OTPaHUUYUTENN CBOOOABI CBOETO MpodeccronanbHoro | JIP 32
BbIOOpa, MpeoIpeIesIeHHbIE TCUX0(U3N0IOTHIECKUMU OCOOCHHOCTSMU HITH
COCTOSIHHEM 3/I0pPOBBS, MOTHBHPOBAHHBINA K COXPAaHEHHIO 3/I0POBbSI B IIpOIIecce
npodecCHOHATIBHOMN 1 TETbHOCTH

2.4. Koiu4ecTBO 4YacoB HA OCBOEHHE MNPOrpaMMbl YU4eOHOIO MpeaMera
«XUMHUA»:
MaxkcumanbHas yueOHasi Harpy3Kka oOydaromierocss /2 4acoB, B TOM UHUCIIE:
oOsi3aTenbHas ayAUTOpHast yueOHOM Harpy3Kku o0yyaronierocsi _/2 4acos;
camMoCTOsITeNbHOM paboThl oOyuatomierocss 0 yvac




3. CTPYKTYPA U COAEPKXAHUE
YUYEBHOU JNCHUITJIMHBI « XUMMUS»
3.1. O0bemM yueOHO#H JTUCHUNJIMHBI H BUIbI YUeOHOH padoThl

Bux yueOHoi1 padoThl O0beMm B yacax
O0bem 00pa3oBaTeIbHOM NPOrPaAMMBbI 1M CHUIIJIMHBI 72
B T.Y.

OcHoBHOE coep:KaHue 64
BT. 4..

TEOPETHUECKOE 00yUCHUE 30
MPAKTUYECKUE 3aHATHUS 24
1abopaTopHbIC 3aHATUS 10
IIpogeccnoHAILHO-OPUEHTHPOBAHHOE COAEPKAHUE 5
(conep:kaHue MPUKIATHOTO MOTYJIs1)

BT. 4..

TEOPETUUECKOe 00yUeHUE 2

IMPAKTHYCCKUC 3aHATHA

IIpomexyTouHasi arrecTanus (3a4eT)

Jlj1s XapaKTepUCTUKU YPOBHSI OCBOCHMSI yU€OHOT0 MaTepHralia UCIIOIb3YIOTCS
cneayroIe 0003HaAUCHUS

1. — o3HaKOMHTEINbHBIN (Y3HABAaHUE PaHEe U3yUYEHHBIX OOBEKTOB, CBOMCTB);

2. — penpOAYKTHUBHBIN (BBHITIOJHEHHUE IEATEIHHOCTH IO 00pa3ily, MHCTPYKIUU WIIH
M0 pPyKOBOJICTBOM)

3. — IPOAYKTUBHBIN (TNIAHUPOBAHNE U CAMOCTOSITEIILHOE BHITIOJTHEHHUE
JEATEIIbHOCTH, pellIeHue MPOOIEMHBIX 3aa4)




3.2. TemaTu4eckuii IJIaH U cofep:KaHue YU4eOHOM TUCIUIJIMHBI « XUMHUS»

Haumenosanue
pa3zienoB U TeM

Conep:kanue y4eOHOro MaTepuaJa, 1adopaTopHble PpadOThI M MPAKTUYECKUE 3aAHATHS,
CaMOCTOSITe/IbHAS padoTa 00yUyaruuxcst

O0BeM
4acoB

YpoBeHb
OCBOCHHUS

dopmupy
eMbIe
KOMIIETEeH
002071

1

2

5

Pa3zgen 1. CTPOE

HUE 1 CBOMCTBA OPTAHMYECKHX BEIIECTB

26

Tema 1. Kinnaccugukanus, CcTpoeHre 1 HOMEHKJIATYPa OPraHuYeCKHUX BellecTB

Tema 1.1

OcHoBHOE coJep/kaHue

(o]

Knaccudukanms,

TeopeaneCKoe oﬁyqe}me

SN

CTPOCHUC U
HOMCHKIJIaTypa
OpPraHu4YCCKux
BCIICCTB

CoBpemeHHas Mo/ieTb CTpoeHHs aToMa. CUMBOJIMYECKHIT SI3bIK XUMUU. XUMHUYECKHUH 2JI€MEHT.
DnexkTponHas KoHMuUrypamus aroma. Kinaccupukauss XAMHUECKUX DJIEMEHTOB (S-, P-, 0-371eMeHTHI).
Banentnsle anekTpoHbl. BaneHTHOCTh. DJIEKTpOHHAS MPUPOJIa XUMUYECKON CBS3H.
DNEeKTPOOTPULIATETLHOCTh. BUIbI XUMHUUECKOM CBSI3U (KOBaJICHTHAsI, MOHHAS, METAJNTNYECKAs,
BOJIOPO/IHAS) M CITIOCOOBI €e 00pa30BaHMs

1,2

[losiBieHMe M pa3BUTHE OPTAaHMYECKOW XUMUHU Kak Hayku. [Ipenmer oprannueckor xumun. MecTto u
3HAYEHUE OPraHUYECKOU XMMHUH B CUCTEME €CTECTBEHHBIX HayK.

XHWMHMYECKOE CTPOCHUE KaK IOPSAIOK COCTMHEHHS ATOMOB B MOJIEKYJIE COIVIACHO UX BaJICHTHOCTH.
OCHOBHBIE MOJIOKEHUS TEOPUH XUMHUYECKOIO CTPOEHUS OpraHnyecKux coennHeHnii A.M. bytieposa.
VYriepoaHblid CKeJIeT OpraHuYeCKONW MOJIEKYJIbI. 3aBHCUMOCTh CBOMCTB BEIIECTB OT XUMHUUECKOTO
CTpOoeHHUs MoJeKyil. 3omepus u u30Mepsl.

[TonsTue o pyHkuroHanbHOMU rpymnme. Pagukan. [IpuHnumne! knaccudukanuy opraHuuecKux

COE€IUHEHMH. MC)KJIYHapOI[HaH HOMCHKIJIATypa U ITPUHIUIIBI HOMCHKJIATYPbI OPTaHUYCCKUX COCIUHECHMH.

[TonsiTre 06 a30TCOEPIKALINX COETMHEHUSIX, OMOIOrMUYeCKH aKTUBHBIX BellleCcTBax (yriieBojax, KUpax,
OeJKax U Jip.), BBICOKOMOJIEKYJISIPHBIX COSIMHEHHSIX (MOHOMED, MOJIMMED, CTPYKTYPHOE 3BEHO)

1,2

JlaGopaTopHble paboThl

IIpakTHYecKkue 3aHATHA

HOMGHKJ’I&Typa OpPraHn4eCKux COGI[I/IHGHI/II\/JI OTACJIBHBIX KJIaCCOB (HaCI)IHIeHHI)IG, HCHACBIIIICHHBIC U
apOMAaTUYeCKUE YIIIEBOIOPO/Ibl, CHUPTHI, PEHOIIBI, alIbJIETHIbI, KETOHBI, KAPOOHOBBIE KUCIOTHI U JIp.)
CocTaBiieHrE TOTHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (DOPMYJT OPraHUYECKUX BEIIECTB OTIEIbHBIX
KJIaCCOB, UCIOJIb3Ys UX HA3BaHUS 110 CUCTEMATUYECKON U TPUBHUAIBHOM HOMEHKJIAType (3THIIEH,
areTUIIeH, TIUIeprH, PeHo, hopMalbIeru, YKCYCHas KHCIIOTa, TIUIHH).

CamocrosiTesibHast padoTa 00y4arOIIUXCH:
CocraBieHue CTPYKTYPHBIX (JOPMYJI OPraHUYECKUX BELIECTB, MX M30MEPOB M TOMOJIOTOB.

OK 01

1,3,4,13,
16,18,19,
20,22,23,
24,29,30,
32

IK 5.1

Tema 1.2

OcHoBHOE coaepxaHue

12

CsoiicTBa

Teopernueckoe o0yueHune




OPTraHUYECKHUX
COEIMHEHUN

VYrieBogopoasl 1
WX IPUPOIHBIC
HCTOYHUKHU

OU3NKO-XUMHUYECKUE CBOWCTBA OPraHMYECKUX COEAMHEHUN OTIENbHBIX KJIaCCOB (0COOEHHOCTH
KJIacCU(UKAIUY U HOMEHKJIATyphl BHYTPH KJIacca; TOMOJIOTHYECKHM psil v 001ast hopMysia; N30MEpUS;
(dbu3nyecKkre CBOMCTBA; XUMUUECKHE CBOMCTBA; CLIOCOOBI MOTYUYCHHS]):

— TpeneNbHbIE YIIIEBOJIOPObI (aJTKaHbl M IMKJIOANKaHb). ['OpeHre MeTaHa Kak OJMH M3 OCHOBHBIX
HMCTOYHHMKOB TEIUIa B MIPOMBIIUICHHOCTH U ObITYy. CBOWCTBA MPUPOJHBIX YTIIEBOJOPOIOB, HAXOXKICHHUE B
MIPUPO/JIC U TPUMEHEHHUE AIKAHOB;

— HemnpeaebHbIe (ATKSHBI, ATKWHBI U AJIKAJNCHBI) U apOMaTUYECKHE YTIIEBOIOPObl. ['opeHue aneruicHa
KaK MCTOYHHMK BBICOKOTEMIIEPATYPHOTO IMJIAMEHH JIJIsi CBAPKH M PE3KU METAJJIOB

1,2

— KUCJIOPOJCOIeprKallie COeAMHEHUS (CIUPTHI U PeHOIbI, KapOOHOBBIE KUCIOTHI U A(UPBI, AJIbJIETHIbI U
KETOHBI, JKHPBI, yrieBonbl). lIpakTHueckoe NpPHUMEHEHWE JSTUJICHTIUKONS, TIMIEpuHa, (eHoma.
[Ipumenenue ¢opmanbaeruaa, aneTanbAeruaa, YKCYCHOW KHUCIOThL. Mblla KaK COJIM  BBICIIUX
KapOOHOBBIX KHCJIOT. MoOoIIMe CBOWCTBA MbLla

1,2

— a30TcoJIepIKaIINe COSAMHEHNS (aMUHBI 1 aMHUHOKHCIIOTHI, O€TKK). BRICOKOMOIEKYISIpHbIE COSAMHEHHUS
(cuHTeTMYECKME W OHMOJOTUYECKH-aKTHUBHBIE). MoOHOMEp, TMOJIUMEpP, CTPYKTYpHOE  3BEHO.
[Tonumepu3anus 3TUIEHa KAK OCHOBHOE HAIIPaBJICHUE €r0 UCIOIb30BaHUSI.

I'eneTnyeckas CBsI3b MCXKAY KilaCCaMU OpraHUu4YCCKUX COGI[I/IHGHI/Iﬁ

1,2

JlaboparopHblie padoThI

JIaGoparopHas pabota “IIpeBpaimieHus: OpraHMUECKUX BEIIECTB MPU HarpEeBaHUH'".
[Tonmy4yeHue 3TuI€HA U U3yYEHHUE €0 CBOUCTB. Mo1enupoBaHUE MOJIEKYJl 1 XUMUUYECKUX IPEBpaLieHUH
Ha [IpUMepe 3TaHa, YTUICHA, aleTHIIeHa U Jp.

IIpakTHYecKHe 3aHATHSA

CBolicTBa OPraHUYECKUX COEAMHEHUN OTJIENbHBIX KJIACCOB (TPUBUANIbHASI U MEXIYHAPOIHAS
HOMEHKJIaTypa, XUMHUECKUE CBOICTBA, CIIOCOOBI MOTYUEHUS ): MIpeesibHbIE (aJIKaHbl U LIUKIOATIKAHbI),
HenpeJielbHbIe (AJKEHbI, aTKUHBI U aJIKaJUEHbI) U apOMaTUYeCKUe yIiIeBO0PObl. 3a1aHus Ha
COCTABJICHUE YPAaBHEHUM XUMHUUYECKUX PEAKLMH C y4aCTUEM OPraHMYECKUX BELIECTB HA OCHOBAHUH UX
COCTaBa U CTPOCHHUS

CocraBieHue cxeM peakiuii (B TOM YucIie M0 NPeAIoKEHHBIM LENOoYKaM MpeBpallieHuil),
XapaKTEepU3YIOINX XUMUYECKUE CBOWCTBA OPraHUUECKUX COCUHEHUH OT/IEIbHBIX KJIACCOB, CIIOCOOBI X
IIOJIy4YEHUS U Ha3BaHUE OPraHUYECKUX COCIMHEHUM 110 TPUBUAIBHON WIIM MEXIYHAPOIHOU
CUCTEMAaTUYECKON HOMEHKJIaType. Penmenne npakTHKo-OpMEeHTUPOBAHHBIX 3a]a4 Ha CBOMCTBA
OpPraHUYECKUX COCIMHEHHUN OTAEIIBHBIX KIACCOB.

CamocrosiTesibHas padoTa o0yuyaroumuxcst

HaszBanue BemiecTB no MexxayHapoanoit Homenkinarype [UPAC.

CocraBieHHE U PEeIICHHE TEHETHUECKUX IIETOYEeK.

Perienue 3a/1a4 Ha HAXOX/IEHUS] MOJIEKYJISIPHON ()OPMYIIbI ra3000pa3HOro YIiIeBOAOPOA.

OK 01,
OK 02,
OK 04

1,3,4,13,
16,18,19,
20,22,23,
24,29,30,
32

K 5.1

Tema 1.3

OcHoBHOE coaepxaHue




Nnentuduxanus | Teoperuueckoe o0yueHue 4
OpraHUYECKUX buooprannueckue coequnenus. [I[pumenenne u Onoaorudeckas poib yrieBooB. OKHCIEHUE YTIIEBOAOB | 2 1,2 OK 01,
BEIIECTB, UX — UCTOYHMK PHEPIUU KUBBIX Opranu3MoB. O6nacTu npuMeHeHus: aMuHoKucIoT. [IpeBpanienus 6enkos OK 02,
3HAYEHUE U Uiy B opranusme. buonornueckue Gpynkiun 6enkos. buonornueckue Gpynkuun xupos. Ponb OK 04
IPUMEHEHUE B OpPraHUYeCKOW XMMHHU B PEIICHUH MPOOJIEM MHIIEBOM 0€301aCHOCTH
OBITOBO# U Posb opranndeckoil XMMUM B pEIICHUH MPOOIJIEM SHEPTreTHUECKON Oe30MacCHOCTH, B Pa3BUTUU 2 1,3,4,13,
MPOU3BOJICTBEHH | MEIUIMHBI, CO3/IaHUU HOBBIX MaTE€PHUAIOB, HOBBIX UICTOYHUKOB HEPTUHU (AJIbTEPHATUBHBIE HCTOYHUKH 16,18,19,
OM JIEATENBHOCTH | sHeprun). OmacHOCTh BO3ICHCTBUS HA KHBBIC OPraHM3MbI OPraHUYECKUX BEHIECTB OTACIBHBIX KJIACCOB 20,22,23,
YeI0BeKa (YrJIeBO1OpO/IbI, CIIUPTHI, PEHOJIBI, XJTOPOPTaHUYECKHUE MPOU3BOIHBIC, alIbJICTH/IBI U JIP.), CMBICIT 24,29,30,
MIOKa3aTeNsl MPeAesIbHO TIOMYCTUMOM KOHIIEHTPAIIUU 32
JlaGopaTopHble paGoThI 2 2
JlaGoparopHas padota: “UneHTuduKanys OpraHuuecKuX COeJMHEHNI OTAENbHBIX KJIACCOB” 2 IK 5.1
Wnentudukaius opraHu4ecKux COeAMHEHNN OTIENIbHBIX KJIACCOB (Ha MpUMEpE allbJeruI0B, Kpaxmala,
YKCYCHOM KHCJIOTBI, OSJIKOB U T.I1.) C HCIIOJIb30BAHUEM UX (PH3UKO-XUMUYCCKUX CBOHCTB M XapaKTEPHBIX
KaueCTBEHHBIX peakuuii. Jlenatypamus 6enka nmpu HarpeBaHuu. LIBeTHbIE peakinu OENKOB.
BO3HHKHOBEHHE aHATUTUICCKOTO CUTHAJIA C TOYKH 3PCHHSI XUMUICCKUX MTPOIIECCOB MPH MPOTCKAHUHT
KaueCTBEHHOW PeaKIiy, MO3BOJISIONICH WACHTUPHUIIMPOBATH MPEAIOKEHHBIE OpraHNYeCKHe BEIIECTBA
IIpakTnyeckue 3aHATHSA -
CamocrosiTesibHas paboTa 00y4aromMXcs 3
PaGora c yueOHOI1, cripaBouHOM ITUTEpaTypoii u HTEpHET - pecypcamu.
CocraBiieHHE U PEIICHHE TeHETHUECKUX IIEMOYEK.
IIpodeccnonaIbHO-OPHMEHTHPOBAHHOE COACPKAHNUE (CoAepKaHUe MPUKJIATHOTO MOAYJISA)
Paznen 2. Xumusi B ObITY H MPOU3BOICTBEHHOM 1eATEILHOCTH YeJI0BeKa 6
Xumus B ObITY U | OCHOBHOE COlepKAHTE 6
MPOUSBOACTBEHH | Tegpernueckoe 06yuenne 2
O I TENBHOCTH > > =
qeLOBEKa Hogetimme qocTikeHns] XUMUYECKOW HAYKU U XUMUYECKON TeXHOJOTUU. Pois Xxumun B o0ecredyeHuun 2 1,2 OK 01,
9KOJIOTMUECKOH, SHEPreTHYeCKON U MUIEBOI 0€30MacHOCTH, pa3BUTHH MEAUIMHGI. [IpaBuia moucka u OK 02,
aHaJIM3a XUMHUYECKON HH(POPMAIIUU U3 PA3JINYHBIX UCTOYHUKOB (Hay4dHasi U yueOHO-Hay4Has OK 04,
JUTEpaTypa, cpesicTBa MaccoBoil nHdopmaru, cetb MHTEpHET) OK 07
IIpakTuyeckue 3aHATHSA 4
ITonck u aHanmu3 KEMCOB O MPUMEHEHUM XUMUYECKUX BEIIECTB W TEXHOJOTHH C y4eToM Oymymiei 1,2 1,3,4,13,
npoecCHOHATLHOM ~ JIEATSIBHOCTH 10 TeMaM:  BaKHEHIIME  CTPOUTENBbHBIE  MaTepHalIbI, 16,18,19,
KOHCTPYKIIMOHHBIE ~MaTepHalbl, KpacKHW, CTEKIIO, KepaMmHKa, MaTepuansl [Uisi JJIEeKTPOHMKH, | 4 20,22,23,
HAaHOMATepHaJIbl, TEKCTUJIbHBIC BOJIOKHA, HWCTOYHUKHA DHEPIHH, OPraHWYeCKHe ¢ MHHEPaIbHBIC 2‘21'29’30'

y,Z[O6pCHI/I$I, JICKAPCTBCHHLIC BCIICCTBA, OBITOBAsT XUMHUSL.




3ammra: [IpencraBnenne pe3ynbTaToB pelieHUsI KEMCOB B (popMe MUHH-IOKJIA/a C Mpe3eHTaIuen

IK 5.1

KonTpoabnas
padora

CrpyKTypa 1 CBOMCTBa OPraHU4YECKUX BELIECTB

Bcero

32




HaumenoBanue Coneprxanue yueOHOTo MaTepuaia, 1abopaTtopHble paOOThl U MPAKTUYECKHUE 3aHATHS, O6wem | Yposens | Dopmupy
pa3zienoB U TEM camocCTosITeNIbHasl paboTa 00y4aroIUXCs 4acoB | OCBOEHUS eMble
KOMIIETEH
1012051
- 2 3 4
OBIIASA U HEOPTAHUYECKASA XUMUSA 40
PA3JEJ 1. OCHOBBI CTPOEHMS BELLIECTBA 4
Tema 1.1. OCHOBHOe cojIep:KaHue 2
Crpoenue atTomoB | TeopeTuueckoe o0y4yeHue - OK 01
XUMHYCCKHX JlaGopaTopHblie 3aHATHS - JIP:
3JIEMCHTOB 1 IpakTHYecKHe 3aHATHS 2 2 1,3,4,13,
lipupoaa Peuienue 3a1aHuii Ha UCIOIBb30BAHUE XUMUYECKOM CUMBOJIMKHN U HA3BAHUM COEIMHEHUMN 10 16,18,19,2
XUMAYECKOH HOMEHKJIATYPE MEXKIYHAPOIHOIO COK03a TEOPETHIECKOU M TIPUKIIAJHON XUMUK ¥ TPUBUATbHBIX 0,22,23,24
CBA3H HA3BaHMI I COCTABICHUSI XUMUUYECKUX (POPMYIT IByXaTOMHBIX COSAMHEHU (OKCUI0B, CYIb(PHUI0B, 29,30,32
TUAPUIOB U T.I1.) U IPYTUX HEOPTAHUUECKUX COCAMHEHUN OT/IEIbHBIX KJIACCOB.
[IpakTuueckue 3aaHusl HA YCTAHOBJICHUE CBA3U MEXAY CTPOCHHEM aTOMOB XMMUYECKHUX AJIEMEHTOB OK 01
Y TIEPUOJINYECKUM U3MEHEHHUEM CBOWCTB XUMHUYECKHUX JIEMEHTOB M UX COSAMHEHUIN B COOTBETCTBUH HK 5.1
¢ nnosnokeHueM [leproinuecKkon CUCTEMBIL.
Tema 1.2. OcHoOBHOE co/iepKaHue 2
Ilepunonnueckuin TeopernyecKkuii MmaTepuall - OK 01
3aKOH U JlabopaTopHble 3aHATHS - 2 OK 02
Hepuommieckas IpakTHYecKHe 3aHATHS 2 JIP:
cucTemMa ITeproanueckas cucTeMa XMMHYecKux snementoB J[.U. Menneneesa. @U3MUYecKuil CMBICT 1,3,4,13,
XHUMHYICCKHX [lepunonnueckoro 3akona /.M. MenneneeBa. 3akOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMUYECKUX 16,18,19,2
anementos JI.1. 3JIEMEHTOB, 00Pa3yeMBbIX UMH MPOCTHIX U CIOXKHBIX BEIIECTB B COOTBETCTBUH C MOJIO)KEHUEM 0,22,23,24
Menpeneesa u XUMHYECKOro dyieMeHTa B [lepronnueckont cucreme. MUpOBO33pEHYECKOE U HAYUYHOE 3HAUEHUE ,29,30,32
CTPOCHHEC aTOMa [Tepuoanueckoro 3akona /.. Menneneena. [Iporno3sr .M. Menaeneea. OTKpbITHE HOBBIX
XUMHUYECKHX AJIEMEHTOB. PellieHne npakTuKo-OpueHTUPOBAHHBIX TEOPETUUECKHUX 3a1aHUI Ha IK 5.1
XapaKTEPUCTUKY XUMHYECKUX JIEMEHTOB «MeTalmnyecKkue / HeMeTaUTMIeCKUEe CBOMCTBA,
ANEKTPOOTPHUIATEIIBHOCTh XUMUYECKUX JIIEMEHTOB B COOTBETCTBUHU C UX AJIEKTPOHHBIM CTPOECHUEM U
MOJI0’KEHUEM B IEPUOIMYECKOM chcTeMe XUMHUUYecKux aemMeHToB [[.M. Menaeneesa
Paznen 2 XUMHNYECKHUE PEAKIIUU 10
Tema 2.1. OcHOBHOE coiepxxaHue 4
Tunel xumnueckux | Teopernuyeckoe o0yueHune 2




peakunu Knaccudukanus XuMu4eckux peakuuid. Peaknuu coeqnHEeHHs, pa3IoKeHUs, 3aMeIeHus, 0OMeHa. 2 1,2 OK 01
Karanutnueckue peakunu. OOpaTuMble M HEOOpaTHUMbIE peakuuu. ['OMOreHHbIE M TeTepOreHHbIE JIP:
peaknuu. DK30TepMUUECKUE U SHA0TEPMHUUECKUE peakun. TernaoBoi 3¢ (HexT XUMUIECKUX PEaKIIHid. 1,3,4,13,
TepMoxuMHUUYECKHE YpaBHEHMSL. 16,18,19,2

OxucnuTenbHO-BOCCTAaHOBUTENNbHBIE — peakuuu.  CreneHb  okucieHus.  Oxuciautens U 0.22.23 24
BOCCTaHOBJEHHE. BoccTaHoBUTENb U OKMCIEHHE. MeToa 3JIeKTpOHHOro OanaHca Ui COCTaBJICHUS ’29 130 ’32
YPaBHEHUH OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIMH. e
JlabopaTopHble 3aHATHS - 2
IIpakTHYecKue 3aHATHS 2 K51
KonuuectBeHHble OTHOLIEHHS B XUMUHU. OCHOBHBIE KOJMYECTBEHHBIE 3aKOHBI B XUMUU U PACUEThI 110
YPaBHEHUSAM XMUMHMUYECKUX peakuuid. Mosib Kak eAMHHIIa KOJIMYecTBa BellecTBa. MousipHas macca.
3aKOHBI COXpAaHEHHUsI MAaCChl M PHEPTUHU. 3aKOH ABOrajpo. MomsipHbii 00beM ra3oB. OTHOCHUTEIbHAS
IUTOTHOCTB T'a30B. PacueTsl 0 ypaBHEHHUSAM XMMUYECKUX PEaKIUil ¢ UCTIOIb30BaHUEM MacChl, 00beMa
(HOpMaJIbHBIC YCIOBHSI) Ta30B, KOJMYECTBA BEIECTBA
Tema 2.2. OCHOBHOe co/Iep:KaHue 4
Onekrpoimtryecka | Teopernueckoe o0yueHue 2
A Jucconuanus u Teopus a5eKTpoauTHYECKON Auccoranuy. oHbl. DIIeKTpOInThl, HEAJIEKTPOIuThl. Peakunu 2 1,2 OK1,
VOHHBIM 00MEH noHHoro ooMena. CocraBieHue peakiuii HOHHOTO 0OMEeHa IyTeM COCTaBJIEHUS UX IOJIHBIX U OK4
COKpAIIEHHBIX HOHHBIX ypaBHEHUH. KHCIOTHO-OCHOBHBIE peakuu. 3aJaHNs Ha COCTaBJICHHE JIP:
WOHHBIX PEaKIHi 1,3,4,13,
JlaGopaTopHbIe 3aHATHSI 2 2 16,18,19,2
JlaboparopHas paboTa “THUIB XUMHUYECKUX PEaKIIHii”. 2 0,22,23,24
Uccrnenosanue THIOB (TI0 COCTABY M KOJIMYECTBY MCXOAHBIX ¥ 00Pa3yIONINXCs BEMIECTB) U ,29,30,32
NPU3HAKOB XUMHUYECKUX peakuuid. [IpoBeneHne peakunii HOHHOro 0OMeHa, Onpe/esieHHe Cpebl
BOJIHBIX PaCTBOPOB. 3aJIaHusI Ha COCTABJICHUE HOHHBIX PEAKIUi 1K 5.1

KonTtpoubnas CrtpoeHue BenecTBa 1 XUMUUYECKNE PEAKIINH 2 3

padora 1

Pa3nea 3 CTPOEHUE U CBOMCTBA HEOPTAHUYECKHUX BEIIECTB 16

Tema 3.1 OcHOBHOe co/iep:KaHue 4

Knaccudukanus, Teopernueckoe o0yueHue 2

HOMCHKIIaTypa u [Tpenmer Heoprannyeckoil xumuu. Knaccudukamus Heoprannyeckux BemiecTB. [IpocTsie u cinoxHbie 2 1,2 OK1,

CTpOCHHUEC BemecTBa. OCHOBHBIE KJIACCHI CJOXKHBIX BEIIECTB (OKCHJBI, THIAPOKCHBI, KHCIOTBHI, COJIH). OK2

HEOPraHNYECKUX B3auMoCBsA3p HEOPraHMYECKHX BEIIECTB. ArperarHble COCTOSHHMs BemecTtBa. Kpucramimueckue u JIP:

BELIECTB amopdHble BemlecTBa. THIBI KPUCTAJUIMYECKUX pEIIeTOK (aTOMHas, MOJEKYJspHas, HOHHasd, 1,3,4,13,
MeTaJuIn4ecKas). 3aBUCUMOCTh (PU3UYECKHX CBOMCTB BEIIECTBA OT THUIA KPUCTAUTMYECKOM PELIeTKH. 16,18,19,2
3aBUCUMOCTh XHMMHMYECKOM aKTUBHOCTH BEIIECTB OT BHJAAa XHMHYECKOM CBS3M U  THUIA 0,22,23,24




KPUCTANTHIECKOH pemeTku. [IpuunHbl MHOTOOOpa3us BEIIECTB ,29,30,32
JlaGopaTopHble 3aHATUS
IIpakTHyecKkue 3aHATHSA
HomenknaTypa HeOpraHMUECKUX BEIIECTB: Ha3BAaHHE BEIIECTBA UCXOS U3 UX XUMHUYECKOU (OPMYITBI 2 OK1,
WM COCTaBJICHHE XUMHUYECKOH (hOPMYITbI NCXO/IS M3 HA3BAHMS BEIIECTBA 110 MEXKIYHAPOIHOM OK2
(MIOITAK) miu TpuBHAIbHOM HOMEHKIIATYPE. JIP:
Pemenre mpakTHUECKHX 3aJaHUi MO KiIacCH(pHUKAlUU, HOMEHKIAType M XHMHUYECKHM (opmyrnam 1,3,4,13,
HEOPraHMYECKUX BEILECTB PA3JIMYHBIX KJIACCOB (YrapHbI ra3, YIJIEKHUCIbIH a3, aMMHUaK, ramieHas 16,18,19,2
W3BECTh, HETAIlleHAs HW3BECTh, NMHUThEBas COJA W JAPYIHX): Ha3blBaTh M COCTABIATH (OPMYIIBI 0,22,23,24
XUMHUYECKHX BEIIECTB, ONPEAEIIATh NPUHAJIEKHOCTD K KJIACCy. ,29,30,32
HcTounuky xumudeckoi HHpopmanuu (cpeicTs MaccoBoil uHpopManuu, cetb UHTEpHET U Ipyrue). IIK 5.1
[Tonck nHpOpMaNNK IO HA3BaHUAM, HIIEHTH(UKATOPAM, CTPYKTYPHBIM hopMynam
Tema 3.2. ®uzuko- | OCHOBHOE COlep:KaAHNE OK1,
XUMHUYECKHE Teopernyeckoe o0yueHue OK2
CBOMCTBA Mertamibl. O6ume pu3nyeckre 1 XMMUYeCKrne CBOMCTBAa MeTa/uIoB. CIOCOOBI OyYeHNUs. 3HAaUCHUE 1,2 JIP:
HCOPraHU4eCKUX METAJIJIOB ¥ HEMETAJUIOB B IPUPO/IE U KU3HEACATEILHOCTH YeloBEeKa 1 opranu3mMoB. Kopposus 1,3,4,13,
BEILIECTB METAJLIOB: BUJIbI KOPPO3HH, CIIOCOOBI 3allIUThI METALIOB OT KOPPO3HH 16,18,19,2
Hemerannel. O6mue pu3nueckue U XMMUYECKHE CBOMCTBA HEMETAILIOB. THIIMYHBIE CBOMCTBA 1,2 0,22,23,24
HemeTamnos IV— VII rpynn. Knaccudukaiys 1 HOMEHKIATypa COeIMHEHH HEMETaJIIOB. ,29,30,32
KpyroBopoTbsl GMOT€HHBIX 3JIEMEHTOB B IIPUPOJIE
XUMHYECKUE CBOICTBA OCHOBHBIX KJIACCOB HEOPTAaHMYECKHX BEIIECTB (OKCHIIOB, THIPOKCHJIOB, 1,2
KUCIJIOT, COJIeH U Ap.). 3aKOHOMEPHOCTH B U3MEHEHUH CBOICTB MPOCTHIX BEIIECTB, BOJAOPOIHBIX
COCMHEHUH, BRICITNX OKCHJIOB U THAPOKCH]IOB
IMpakTHyecKue 3aHATHS
CocrapieHnue ypaBHEHUN XMMUYECKHUX PEaKIUi ¢ y4yacTHEM MPOCTHIX U CIOXKHBIX HEOPraHWYECKUX 2 1K 5.1
BEIIECTB: METAJUIOB M HEMETAJJIOB; OKCHIOB METAJIOB, HEMETAIUIOB M aM(OTEpHBIX DIIEMEHTOB;
HEOPraHMYECKUX KHUCJIOT, OCHOBaHUN U aM(OTEPHBIX THUIPOKCHIIOB; HEOPraHMYECKUX COJeH,
XapaKTEepU3YIOIIUX UX CBOKCTBA.
Penienne npakTHKO-OpUEHTHPOBAHHBIX TEOPETUUECKUX 3a/1aHUI HA CBOMCTBA, COCTAB, MOJyYeHHE U
0e30IacHOe HCITOTb30BaHNE BKHEHIIINX HEOPTaHUIECKUX BEIIECTB B OBITY M MMPAKTHUYECKOM
JesITeIbHOCTH YeJIOBEKA
Tema 3.3. JlaGopaTopHble 3aHATHS OK 01
Wnentuduxarus JlaboparopHas pabota «aeHTuduKaINsT HEOPraHUIECKUX BEUIECTBY. 2 OK 02
HEOPTraHNYECKUX Pemenne SKCIEPUMEHTANBHBIX 337ad 10 XMUMHYECKHM CBOMCTBAM METAJUIOB M HEMETAJUIOB, IO




BEILIECTB PAcCrO3HAaBAHUIO U MOJIYYEHHUIO COEIMHEHUI METAJIJIOB M HEMETAILIOB. OK 04
WnenTudukanyss HEOPraHMYECKUX BEIIECTB C HCIIOJIB30BaHUEM HMX (U3UKO-XUMHYECKUX CBOMCTB, K 5.1
XapaKTepHBIX KaueCTBEHHbIX peakuuii. KauecTBeHHbIe peakuuu Ha cyib(daT-, KapOoHaT- U XJIOPUI-
AQHMOHBI, HA KATHOH aMMOHHUSI

KoutpoabHnasn . 3
CBoiicTBa HEOPraHMUYECKUX BEIIECTB 2

padora 2

Paznen 4 KHUHETUYECKHUE U TEPMOJUHAMMWYECKHUE 3AKOHOMEPHOCTHU INTPOTEKAHUSA 4
XUMMYECKHUX PEAKIIMIA

Tema 4.1 OcHoOBHOe co/iep:KaHue 4

Cxopoctb Teopernueckoe o6ydeHune 2

XUMUYECKUX

peaKiii, CKOpOCTh peaKiy, €€ 3aBUCHMOCTh OT Pa3JIMYHBIX (aKTOPOB: MPUPOJIBI pearnpyloumx BeIecTs, 2 1,2 OK1,

X UMIeCK O KOHLICHTPALINH PEArupyIOIUX BEIECTB, TEMIEPATYpbl U IUIOWAM PEAKUHOHHOH MOBEPXHOCTH. OK2

paBHOBECHE TernoBble 3G GEeKTh XUMUYECKUX PeakIfii. JK30- U SHAOTCPMHUUECKUE, PEAKIIHH. JIP:
OO6patuMocTh peakiuii. XMMUYECKOE pABHOBECHE M €TI0 CMEIIICHHE MO ACHCTBUEM Pa3IuIHbIX 1,3,4,13,
(akTOpoB (KOHILIEHTpALMsI pEareHTOB WK IPOAYKTOB PEAKINH, JaBICHHUE, TEMIIEpATypa) ISl 16,18,19,2
CO3JIaHUs ONTUMAJIBHBIX YCIOBUH NMPOTEKaHUs XuMUdeckux rnpoueccos. [Ipunnumn Jle [latense 0,22,23,24
JlaGopaTopHble 3aHATHSI - ,29,30,32
IIpakTuyeckue 3aHATHSA 2
Pemenne mpakTHKO-OPUEHTHPOBAHHBIX 3aJaHWK Ha aHaIW3 (PaKTOPOB, BIMSIONIMX HAa W3MEHEHHE 2 2
CKOPOCTH XHMHYECKOM peakiyu, B T.4. ¢ MO3MIMHA HKOJOTHUECKH I1eIeCO00Pa3HOro MOBEACHUS B IIK 5.1
OBITY U TPYJOBOH JESITEIHHOCTH B LEISIX COXPAHEHHS CBOETO 37I0POBBS U OKPYXKAIOIIEH MPUPOTHON
Cpeabl.
Pemenne npakTMKO-OPpUEHTUPOBAHHBIX 3aJaHUI Ha npuMeHeHue npuHiuna Jle-Illarense mis
HaXO0’KJICHUs HalpaBJIEHUS CMEIIEHUS paBHOBECHS XMMUYECKON peakIuy U aHaIu3 (akTopoB,
BIIMSIFOIIIMX HA CMEIICHUE XUMHUECKOTO PABHOBECHS

Paszpen 5 PACTBOPBI 4

Tema 5.1 OcHOBHOe coJep:kaHue 2

[Tonstue o Teopernueckoe o0yueHue 2

pacTBopax PactBopenue kak ¢u3uko-xumuuyeckuii mpomecc. PactBopel. CriocoObl IPUTOTOBICHHUSI PACTBOPOB. 2 1,2 OKl,
PactBopuMocTh. MaccoBasi 1078 pPacTBOPEHHOro BemiecTBa. (CMBICH MMOKazaTens MpeaesibHO OK2
JIOIYCTUMON KOHILIEHTPAIMH U €0 UCIOJIb30BAHNE B OI[EHKE IKOJIOTHYECKOI 0€30MacHOCTH. OKO07
[IpaBuna 2KOJIOTHYECKH II€I€CO00pa3HOrO MOBENCHUSI B OBITY W TPYIOBOM ACSATEIHHOCTH B ILETSAX JIP:
COXpAHEHHsI CBOETO 3/10pOBbS U OKPYKAIOUIEH NPUPOAHOM Cpezbl; ONAacCHOCTh BO3JACHCTBUS Ha 1,3,4,13,
JKUBBIE OpPTaHU3MBI OTIPEICTICHHBIX BEIIECTB. 16,18,19,2
Penienne npakTHKO-OPUEHTHPOBAHHBIX PACUETHBIX 33JaHUHM Ha PacTBOPHI, HCIIOJIb3YeMbIe B OBITOBOM 0,22,23,24




u HpOHSBOI{CTBCHHOﬁ JCATCIIbHOCTH YCJIOBCKA

,29,30,32

JlabopaTropHble 3aHATHS - IIK 5.1
IIpakTnyeckue 3aHATHS - IIK 5.1
5.2 UccnenoBanrie | OCHOBHOE coep:KaHHe 2 OK 01,
CBOHMCTB pacTBOpoB | JIaGopaTopHble 3aHATHS 2 OKO02,
JlaboparopHas paboTa «IIpUroToBICHHE PACTBOPOBY. OKO04
[IpuroroBienue  pacTBOpOB  3agaHHOM  (MaccoBoil, %) KOHIEHTpauun (C  MPAKTHKO- 2 JIP:
OPUEHTHPOBAHHBIMHU BOIPOCAMH) U OIPE/ieIEHUE CPEJIbl BOAHBIX PACTBOPOB. 1,3,4,13,
Pemenue 3a1au Ha IPUTOTOBJIEHHE PACTBOPOB 16,18,19,2
0,22,23,24
,29,30,32
TIK 5.1
IpoMe:kyTOUHAsI aTTeCTALMSI N0 TUCHHMILINHE (3a4eT) 2
Bcero 3a kypc xumuu: 70




4. YCJIOBHSI PEAJIM3AIIAN ITPOI'PAMMBI
OBIIEOBPA3OBATEJIbBHOM JUCHUITJINHBI
4.1. TpeOoBanusi K MHHMMAJIBHOMY MATEPHAJbHO-TEXHHYECKOMY

o0ecneyeHmn 1o

Jlia peanuzanuy mpoOrpaMMbl TUCHUIUIMHBI TOJKHBI OBITH MPETYyCMOTPEHBI
CJIEIyIOUIUE CTIeIIMANIbHBIC TOMEIICHUS: YUCOHBI KaOMHET XUMUU W/WIIH y4eOHOU
XUMHUYECKOH J1abopaTopuH.

O6opynoBanne y4eOHOro kaOuHeTa (HAIJISIAHbIE MOCOOHUSsI): HAOOPHI
HIAPOCTEPIKHEBBIX MOJENEd MOJEKYJ, MOJECIH KPUCTALIMYECKUX PEIIETOK,
KOJUICKIIUA TPOCTBIX U CIIOKHBIX BEIIECTB W/WIM KOJUICKIIMH TOJHMEPOB;
KOJUIGKIIMA TOPHBIX TMOPOJ M MHHEpaioB, Tabnuima MeHaeneeBa, ydeOHbIE
¢bunbMbl, IHPPOBEIE 00pa30BATENbHBIE PECYPCHI.

Texnuyeckune cpeacrBa o0y4eHHsI: KOMIIBIOTEp C  YCTpPOMCTBaMHU
BOCIPOM3BEJCHUS 3BYyKa, MPUHTEP, MYJIbTUMEAUA-TIPOCKTOP C  SKPAHOM,
MYJbTUMEANNHAS JOCKA, YKa3Ka-TPEe3eHTEp IS IPE3CHTalu.

O6opynoBanue 1adopaTopuu U padO4uX MecCT JA0OPATOPHH: MEH3YPKH,
MUTNETKU-KANEIbHNALIBI, TEPMOMETPBI, MHKPOCKOM, JYIbI, MpEeIMETHbIE U
MOKPOBHBIE CTEKJA, IUIAHIIETHl MJs KaleldbHBIX peakuuid, (UIbTpoBaIbHAS
OyMmara, MpOMBIBaJIKH, CTEKJISIHHbIE NPOOUPKHU, PE3MHOBBIE MPOOKH, (POHAPUKH,
HAaOOp pEaKTUBOB, CTEKJISHHBIE MAaJOYKW, IITATUBBl Ui MPOOUPOK; MEpHbIE
LIWIMHIPBI, BOPOHKU CTEKJISIHHBIEC, BOPOHKU JENIUTeNbHble HumuHapuueckue (50-
100 ™), crynmku ¢ TmecTukoM, ¢appopoBble YalllKd, TUHIETHI, Q(UIBTPHI
OymMakHble, BaTa, MapJjs, YacoBble CTEKJa, 3JIEKTPOIUIMTKH, JabOopaTopHbIE
IITaTUBBI, CIUPTOBBIE TOPENKH, CIOUYKH, MPHOOp A TOMy4YeHHUs TrazoB (WU
npoOupKa C ra3o0TBOJAHON TpPYyOKOi), AepKaTenu s NPOOMPOK, CKISHKH IS
XpaHEHUs] PEaKTUBOB, pa3aTOUHbIEe JIOTKU; XxuMuuyeckue crakansl (50, 100 u 200
MJT); IITATeNH; MUHIETHl; TUTEIbHBIC UM, CEKYHIOMEPHI (TailMepbl), MEpHbIE
npobupku (Ha 10-20 mu) u mepHbie kKoyowI (25, 50, 100 u 200 mut), BoasHas 6aHs
(W11 TepMOCTaT), CTEKJISTHHBIEC MaIOUKH; KOHUYECKUE KOJObI /i TuTpoBaHus (50
u 100 wmu); WHAMKATOpHBIE TOJOCKU it ompexaenenus pH u cranmapTHas
WHIUKATOpHAs IIKaja; yHUBEPCAIbHBIA MHAUKATOP; uneTku Ha 1, 10, 50 mu (nmm
no3atopel Ha 1, 5 u 10 mi1), OrOpeTKU AJ1sI TATPOBAHUSI, METULIMHCKHUE IITTPUIILI Ha
100-150 mu1, mabopaTopHbIe W/ WA aHATUTHUYECKUE BeChbl, pH-MeTphl, CyIIMIbHBIHI
mkad, u ap. 1aboparopHoe 000pyI0BaHUE.

4.2. MudopmanuoHHoe odecreyeHne peaju3auu NporpaMmmbl

1. Jns peanmsanuu mporpamMmbl OMOIMOTEYHBIM (GOHIT 00pa3oBaTEIHHOU
OpraHM3aliy JO0JDKEH MMETh MeYaTHbIE W/WJIM AJIEKTPOHHBbIE 00pa30BaTENIbHBIE U
WH()OPMAIMOHHBIE  PECYpPChl, PEKOMEHJIOBAHHBIE IS  MCIOJb30BAHHUS B
o0Opa3oBaTeIbHOM MpOoLEcce, He cTapuie S JeT ¢ MOMEHTA U3/IaHuUs.



2. Pexomenyemble [eYaTHbIE U3J1aHUsA o peanuzanuu
o01eo0pa3oBaTeabHOM  JUCHUUIUIMHBI  TMPEACTABIEHBl B METOAMYECKHX
PEKOMEHIAIUAX 110 OpTaHu3aluUd 00yUEHHUS.

4.3. UudopmanuoHHoe odecriedyeHue 00ydeHus
Ilepeyenb pexomMeHAyeMbIX Yy4eOHbIX HM3aaHuil, HTEepHeT-pecypcoB,
JAOTNOJHUTEJIbHOM JIUTePaATyPbl

st 00y4yaromuxcs
1. O.C. I'abpuensH, Mocksa, «IIpocBemenue», 2022, 11 kiacc
2. 1. O.C. I'abpuensu, Mocksa, «IIpocBemenuey, 2021, 10 kmacc
3. T'abpuemnsa O. C., OctpoymoB U. I'. Xumus s npodeccuit u
CIEIUAIBHOCTEN TEXHUYECKOTro Mpoduiisi: yUeOHUK JUISl CTYA. YUPEXKACHUN Cpe]l.
npod. oOpazoBanusa. — M., 2021.

2. T'abpuensa O. C., Octpoymo U. I'., Cnagkos C. A., Jlopodeera H.M.
[IpakTukyM: y4e0. mocodue st CTya. yupekaeHuit cpell. npod. oopa3oBaHus. —
M., 2021.

3. T'abpuensu O. C., JIpicoBa I'. I'. Xumus. TecTsl, 3a1auu U yIpaKHCHUS:
yue0. mocodue sl CTy/I. YIpEKJICHHH cpe. mpod. odpazoBanus. — M., 2021.

4. Epoxun 0. M., Komanesa WM. b. Xumus mua npodeccuili wu
CHEIUATBHOCTEH TEXHUYECKOTO U €CTECTBEHHOHAYYHOTO NMpoduieii: yaeOHUK ISt
CTY]I. YUPEXKJICHHH cpel. pod. odpasoBanus. — M., 2021.

5. Epoxun FO. M. Xumus: 3agaun v ynpakHeHus: yued. mocodue Jyist CTy/I.
yupexieHuii cpea. npod. oopazoBanus. — M., 2021,

6. Epoxun KO.M. COOpHUK TECTOBBIX 3a/JlaHW{ MO XUMHUHU: yueld. mocodue
JUISL CTY . YUpeXIeHui cpea. npod. oopazoBanus. — M., 2021,

7. Epoxun 1O. M., Kopamesa WM. b. Xumus nmns mnpodeccuit u
CHEUATbHOCTE TEXHUYECKOro Mpouis. DIEKTPOHHBIM y4eOHO-METOIUYECKU
koMmIiekc. — M., 2021.

8. CnanxoB C. A., OctpoymoB U. T'., I'abpuensu O. C., JIlykpsinoBa H. H.
Xumus 11 npodeccuii U CnenuagabHOCTEH TEXHUYSCKOT0 TPOQuiIs. DICKTPOHHOE
MPUJIOKEHHE (RJIEKTPOHHOE YUCOHOE M3/IaHKE) JIJIS CTY/1. YUPEXKICHUH cpel. mpod.
obpazoBanus. — M., 2021.

st mpenogaBaTesist

1. ®enepanbubiii 3akoH oT 29.11.2012 Ne 273-d3 «O06 obpa3oBaHuu B
Poccuiickon denepanum.

2. Ilpuka3 MunucrepctBa oopazoBanusi 1 Hayku PD ot 17.05.2012 Ne 413
«O06 yTtBepxkaeHun (eneparbHOrO0 TOCYJAPCTBEHHOTO  00pa3oBaTEIbLHOTO
CTaHJapTa CpeaHero (IOJIHOro) 00IIero 00pa3oBaHUs.

3. Ilpuka3z MunucrtepctBa oOpazoBanus U Hayku PD ot 29.12.2014 No 1645
«O BHecenuun naMenenuii B [Ipukaz MunucrepcTBa oOpazoBanus U Hayku PO ot



17.05.2012 No 413 “O0 yrBepxkaeHun (QeaepabHOTO TOCYIAPCTBEHHOTO
o0pa30BaTeILHOTO CTaHAapTa CPEIHETO (ITOTHOTO0) 00IIero 00pa3oBaHus .

4. Ilucemo [lenmapTameHTa rocy1apCTBEHHOM MOJUTUKH B Cpepe MOArOTOBKH
pabouux kaapoB u JIIIO Munobpuayku Poccum ot 17.03.2015 Ne 06-259
«PexoMeHgaMM Mo OpraHU3allui MOJYYEHUS CpeaHEero oOuiero oOpa3oBaHHs B
npenenax OCBOCHHsI 00pa30oBaTENbHBIX MPOTpaMM CpelHero npogecCHOHAIBLHOTO
oOpa3oBaHMsi Ha 0a3e OCHOBHOIO OOLIETO OOpa30BaHUA C YUYETOM TpPeOOBaHHIA
dbenepalibHbIX TOCYAApCTBEHHBIX OOPA30BATENbHBIX CTAaHAAPTOB W IMOJIy4aeMOU
npodeccuu Wiv CrenruagIbHOCTH CPEHEr0 MPOPECCUOHAIBHOTO 00pa30BaHUM.

5. T'abpuensn O. C., Jlsicora I'. I'. Xumus: xkHUTa IS TperoiaBaTes:
yueb.-meTo1. mocoobue. — M., 2021.

6. Tabpuensn O. C. u gp. Xumus s npodeccuil U crnenraibHOCTEN
TEXHUYECKOTO Npoduis (3IEKTPOHHOE MPUIIOKEHHE).

HNuTepHer pecypcsl

www. pvg. mK. ru (omumnuana «I[loxkopu BopoObeBBI TOPBD»).

www. hemi. wallst. ru (OOpa3oBarenbHbIi CalT Uil HIKOJbHUKOB
«XuMus»).

www. alhimikov. net (O6pa3oBaTenbHBIN CANT AJIsI MIKOJIHHUKOB).

www. chem. msu. su (QnexkTpoHHas OUOIMOTEKA 10 XUMUH ).

www. enauki. ru (MHTepHeT-U3laHue g yuuTeneil «EcTecTBeHHBIC
HAYKN»).

www. lseptember. ru (MeTonnueckas razera «llepBoe ceHTIOps»).

www. hvsh. ru (xypHan «XuMus B IIKOJIE» ).

www. hij. ru (OkypHa « XuMUS U KUZHBY).

www. chemistry-chemists. com (37eKTpOHHBIN KypHaT «XHMHUKH |
XUMUSI»).



5. KOHTPOJIb 1 OI1EHKA PE3YJIbTATOB OCBOEHUA

KonTpoib
IIPENoAAaBaTelieM B

u OLICHKAa

nporecce

oOy4eHMs
NPAKTHYCCKHUX

OBIIEOBPA3OBATEJIBHOM JUCHOUIJIAHBI
PE3YJIBTATOB
IIPOBEICHHUS

OCYILIECTBIISIETCA
3aHIATUU U

7a00paTOPHBIX PadOT, TECTUPOBAHMS, a TAKXKE BBINOJHEHUS OOYyYarOIMMUCS
WHJMBUAYAJbHBIX 3aJlaHUI, MNPOEKTOB, HCcieAoBaHUU. Pe3ynbTaThl 0OydeHUSs
OMPENIEIAI0T, 4TO 00ydYaromuecs: AOJKHBI 3HaTh, IOHUMAaTh U JIEMOHCTPUPOBATH
10 3aBEPILICHUN U3YYECHUS JUCUIUTIINHBI.

Jlns popmupoBaHUs, KOHTPOJIS U OLICHKH PE3yJIbTaTOB OCBOCHHS YueOHOMN
JUCIUIIIAHBI UCTIOIB3YETCSl CUCTEMA OLIEHOYHBIX MEPOIPHUITHH, TPECTABISIONIAS
coOOl KOMILJIEKC Y4YeOHBIX MEpPONPHUSATHH, COTJIaCOBAaHHBIX C pe3yJbTaTaMu

oOydyeHHs U C(OPMYIUPOBAHHBIX C YYETOM

PI'OC

pe3ynbTathl o auctuumivae) u ®I'OC CIIO.

COO (mpenmeTHbie

OPI'HUYECKA I XUMMU S, TPO®ECCUOHAJIBHBIN ITUKJI

OK/IIK

Monayas/Pa3nen/Tema

PesyabTaT 00yuenus

Tunsl oeHOYHBIX
MeponpHUATHI

| | OcHoBHOE conep:kaHue

Paspnen 4. Crpoenue u
CBOMCTBA
OPraHMYecKux
BellleCTB

HccaenoBatb cTpoeHue u
CBOIICTBA OPraHHYeCKHUX
BellecTB

KounTtpoJsbHas padora
«CTpoeHue U CBOMCTBA
OPraHMYecKuX BelecTB»

41 | OK 01

I[IK 5.1

Knaccudukanms,
CTPOCHHE U
HOMEHKJIaTypa
OpPraHHYECKUX BEIIECTB

Knaccudunuposars
OpraHMYECKUE BEIIECTBA B
COOTBETCTBHUH C UX
CTpOEHUEM

1. 3aganus Ha
COCTABJICHUE Ha3BAHUI
OpPraHUYECKUX
COEIMHEHMI 110
TPUBUAIILHON WIH
MEXKIyHAPOAHOU
CHUCTEMATUYECKOU
HOMEHKJIAType.

2. 3anaHus Ha
COCTaBJICHHE MTOJIHBIX U
COKpAIICHHBIX
CTPYKTYPHBIX (OpMyJI
OpPraHMYECKUX BEIIECTB
OTJIENBHBIX KJIACCOB.

3. 3amaum Ha onpezeneHue
npocreiiieit GopmMyIbl
OpraHUYECKON MOJIEKYJIbI,
HCXOJ U3 DIIEMEHTHOTO
cocrasa (B %)

1.2 | OK 01
OK 02
OK 04

IIK 5.1

CBoiicTBa OpraHM4eCcKux
COE€IUHEHUN

YcraHnaBauBaTh
3aBUCHUMOCTh (PU3UKO-
XHMUYECKHUX CBOKMCTB
OpPTraHUYECKUX BEIIECTB OT
CTPOEHHUS MOJIEKYJI

1. 3aganus Ha
COCTaBJICHUE YPaBHEHHUU
XUMHUYECKUX PEAKLUN C
Y4aCTHEM OPTaHUYECKUX
BEILIECTB HA OCHOBAaHUU UX
COCTaBa U CTPOEHUS.




Tunsl oeHOYHBIX

Ne | OK/TIK | Moayas/Pazgen/Tema | Pesyabrat 00yueHust .
MeponpHusITHI
2. 3amaHus Ha
COCTaBJICHUE YPaBHCHUM
XAMHYECKUX PEaKIUH,
WJUTFOCTPHUPYIOITUX
XHUMHYECKHE CBOMCTBA C
y4€TOM MEXaHU3MOB
MPOTEKAHUS TAHHBIX
peaKIU U TeHETUYECKOM
CBSI3U OPraHUYECKUX
BEIIIECTB Pa3HBIX KJIACCOB.
3. PacueTHEIC 33241 110
YpaBHEHUSIM PEAKIIHH C
y4acTHEM OPTaHHYECKUX
BEILIECTB.
4. JIaboparopnas pabota
“IIpeBpateHust
OpraHUYECKUX BEUIECTB
Ipy HarpeBaHuu"
1.3 | OK 01 Nnentuduxanus Uccnenosars 1.IIpakTuko-
OK 02 |opraHnYyecKuX BELIECTB, [KAUECTBEHHbIE PEAKLIUU  |OPUEHTUPOBAHHBIE
OK 04 HX 3HAYCHUE U OpraHUYEeCKHUX 3aJIaHKS 110 COCTABJICHHIO
[IK 5.1 |npumeHeHHE B OBITOBOW |COCAMHEHUI OTIENBHBIX |XUMHYECKHX PEaKLuii ¢
Y TIPOM3BOJICTBEHHOM KJ1aCCOB y4acTHEM OPTaHHYECKUX
JIeITEIILHOCTH YeJIOBEKa BEIICCTB, B T..
UCITOJIB3YEMBIX IS UX
uAcHTU()HUKAINK B OBITY H
MPOMBIIUIEHHOCTH.
2.JIaboparopnas pabdora:
“Unentuduxanms
OpTraHUYECKUX
COCIMHEHHH OTASIbHBIX
KjaccoB”
Il | IpodeccuonanbHO-OpHEHTHPOBAHHOE CO/lep:kaHue (Coep:KaHNe TPUKJIATHOTO
MO/1YJIAA)

2 Paznen 2. OuenuBarthb nocjaeaAcTBHs |3amuTa Keiica (¢ yueTom
Xumus B ObITY H OBITOBOI U Oyayuei
NMPOM3BOACTBEHHOI NMPOM3BOJACTBEHHOI npodgeccHOHATbHOM
JAeATeIbHOCTH JAesiTeJIbHOCTH YeJIOBeKa (/1eATeJILHOCTH)
yeJioBeKa C MO3uIMH

3KO0JOTHYeCKOM

0€e30MacHOCTH
OK 01 Xumus B ObITY U OnenuBats nocnencteus |Keiic (¢ yuetom Oymymieit
OK 02 |mpou3BOACTBEHHOU OBITOBOM U npodeccroHanbHOI
OK 04 JEATEIIbHOCTH YEJIOBEKA (ITPOU3BOJICTBEHHOM JIeATEIIbHOCTH )
OK 07 NeITEILHOCTH YelioBeKa ¢ |Bo3MoKHBIE TEMBI KEHCOB:
I[IK 5.1 mo3unuii sxonorundecko | 1. Ilorennenne knmmara u

0€30I1aCHOCTH

BBICBO60)I(JI€HI/IG Ta30BBbIX
THApaToOB CO IHA OKCaHa.




OK/IK

Moayas/Paznen/Tema

PesynabTaT 00yuenunst

Tunsl oeHOYHBIX
MeponpUuATHI

2. Bynyue matepuabl
JUIS aBUa-, MAIIUHO- U
IpUOOPOCTPOCHUSI.

3. HoBble matepuanbl 4jist
COJIHEYHBIX OaTapeil.

4. JIexapcTBa Ha OCHOBE
pacTUTENBHBIX MTPENapaToB

OBILIAA U HEOPTAHUYECKASA XUMUA

THnbI OLEHOYHBIX

Ne | OK/TIK | Moayas/Pa3znen/Tema | Pe3dyabrar 00y4yeHust .
MeponpusTHi
| OcHoOBHOE co/lep:KaHue
L Pa3nea 1. OcHoBbI Popmy.HpoBars,
0a30Bble MOHATHS H
CTPOEHMS BellecTBa
3aKOHBI XHMHH
1.1 | OK 01 CrpoeHue aToMOB Cocrasnars xummnueckue |1. Tect «CtpoeHue atomoB
XUMHUYECKUX 3JIEMEHTOB |(DOPMYIbI COSMHEHUM B |XMMUYECKUX JIEMEHTOB U
U IPUPOJIa XUMUYECKON |COOTBETCTBUU CO IpUpOJIa XMMUYECKOMN
CBSI3H CTETIEHbIO OKHCIICHUS CBSI3H.
XUMHUYECKUX 3JIEMEHTOB, |2. 3ajaui Ha COCTaBJICHUE
WCXOJS U3 BAJIGHTHOCTH U |XUMHUYECKUX POpMYIT
ANEKTPOOTPHULATEIBHOCTU |ABYXaTOMHBIX COCUHEHUI
(oKkcuaoB, Cynb(hHUIOB,
TUAPUJIOB U T.I1.).
3. 3aganus Ha
HCIIOJIb30BaHNE
XUMHUYECKON CUMBOJIMKU U
Ha3BaHUW COCTMHEHUH T10
HOMEHKJIaType
MEX1YHapOAHOIO COI03a
TEOPETUYECKOU U
MIPUKJIATHON XUMHH U
TPUBHAIIbHBIX HA3BaHUN
JUISL COCTaBJICHUS
XUMHUYECKHX (POpPMYIT
JIByXaTOMHBIX CO€IMHEHUMN
(oxcuaoB, cynbhuaos,
TUAPUAOB U T.I1.) ¥ IPYTUX
HEOPraHUYECKUX
COCTUHEHUN OTHEIHEHBIX
KJIACCOB
1.2 | OKO01 |I[lepmoauueckuii 3aK0oH u|XapaKkTepru30BaTh 1. Tect «Metamnmnueckue /
OK 02 tabmuma J[.1. XUMHUYECKHE DJIEMEHTRI B |HEMETAJUINYECKUE
Menneneesa COOTBETCTBHUH C UX CBOICTBA,

MOJIO)KEHUEM B
IIEPUOAUYECKON CUCTEME

ANEKTPOOTPHULIATENLHOCTD
U CPOACTBO K IEKTPOHY




OK/IK

Moayas/Paznen/Tema

PesynabTaT 00yuenunst

Tunsl oeHOYHBIX
MeponpUuATHI

XUMHYECKHUX DIIEMEHTOB
.. MenneneeBa

XHMUYCCKHX DJICMCHTOB B
COOTBETCTBHE C UX
3JEKTPOHHBIM CTPOCHUEM
1 TIOJI0KEHUEM B
IIEpUOANYECKON CUCTEME
XHMHYECKHUX IJICMEHTOB
.. MenueneeBa.

2. IIpakTuyeckue 3aaHus
Ha YCTaHOBJICHUE CBSI3U
MEXK]ly CTPOCHUEM aTOMOB
XHUMUYCCKHUX DJIEMCHTOB U
MEePUOJUYECKUM
N3MEHEHHEM CBOMCTB
XHMHYECKHX 3JICMEHTOB B
UX COCINHECHHI B
COOTBETCTBHUH C
IIOJIOKECHUEM
Ilepuonuueckoi cucreme.
3. IIpaxTuko-
OPUEHTHUPOBAHHBIC
TEOPETUYECKUE 3aIaHUS HA
XapakTepU3aLHIo
XHMUYECKHUX DJIEMCHTOB:
«Mertamyeckue /
HEMETaJIJIMICCKHE
CBOMCTBA,
3JIEKTPOOTPULIATEIIBHOCTh
Y CPOJICTBO K DJIEKTPOHY
XHMUYECKHX DJIEMCHTOB B
COOTBETCTBHE C UX
3JIEKTPOHHBIM CTPOCHUEM
1 MOJIOKCHUEM B
MIEPUOIUYECKON CHCTEME
XHUMUYECKHUX DJIEMEHTOB
J.1. MenneneeBa»

Pa3zgen 2. Xumunueckue
peakuuu

XapakTepu30BaTh THIIBI
XHMHYECKHX pPeaKkuui

KonrtpoabHnas padora
«CTpoeHne BenecTsa u
XHMHYECKHe PeaKun

2.1

OK 01
OK 04

THUIBI XUMHYECKUX
peakuuii

CocTaBisTh peakiuu
COCIMHEHUS, Pa3JI0KEHUS,
oOMeHa, 3aMelIeHHS,
OKHCIIUTENBHO-
BOCCTAHOBUTEILHEIE
peakiuu

1. 3amaun Ha cocTaBiICHHUE
YpaBHEHUH pEaKIUM:

— COCIMHCHUS,
3aMENICHUS, PA3JIOKEHUS,
oOMeHa;

— OKHCIINTEIbHO-
BOCCTaHOBHTEILHBIX
peaKuuii ¢
HCII0JIL30BaHUEM METOIa
ANEKTPOHHOTO OaiaHca.

2. 3agaun Ha pacyeT MacChl




OK/IK

Moayas/Paznen/Tema

PesynabTaT 00yuenunst

Tunsl oeHOYHBIX
MeponpUusTHIA

BeIIeCTBa WK 00BhEMA
ra3oB 10 U3BECTHOMY
KOJIMYECTBY BEIIECTBA,
Macce Wik 00bEMY OJTHOTO
Y3 yYacTBYIOIINX B
pEeaKINK BEIICCTR;
pacuérnl

Macchl (00bEMa,
KOJINYECTBA BEIIIECTBA)
MIPOJIYKTOB PEAKIIUH, €CITU
OJTHO W3 BEIIECTB UMEET
IPUMECH

2.2

DIIEKTPOJIMTHYECKAS
JACCOLIMALINS U HOHHBINA
o0MeH

CocTaBnaTh ypaBHEHUs
XUMHUYECKUX PEaKIUU
HMOHHOTO 00OMeHa C
y4acTueM
HEOPraHMYECKUX BEIIECTB

1. 3amanus Ha
COCTAaBJICHHE
MOJICKYJISIPHBIX U MOHHBIX
peakuil ¢ yyacTuemM
KHUCJIOT, OCHOBaHU U
COJIEH, YCTAaHOBJICHUE
U3MEHEHHUS KHUCIOTHOCTH
cpenbl

2. JJaboparopnas paboTa
"THMBI XUMHYECKHUX
peakuii"

Paznen 3. Ctpoenue u
CBOliCTBa
HEOPraHUYeCKUX
BelleCTB

HccaenoBarb crpoeHue u
CBOIICTBA
HEOpPraHu4ecKUux
BeIeCTB

KonrtpoabHnas padora
«CBoiicTBa
HEOPraHu4YecKuX
BeleCTB




OK/IK

Moayas/Paznen/Tema

PesynabTaT 00yuenunst

Tunsl oeHOYHBIX
MeponpUuATHI

3.1

OK 01
IIK 5.1

Knaccudukanus,
HOMEHKJIaTypa
CTpOEHHE
HEOPraHUYeCKUX
BEILECTB

Knaccudunuposars
HEOPraHU4ecKue
BEIIECTBA B COOTBETCTBHH
C UX CTPOCHHEM

1. Tect «Homenknarypa u
Ha3BaHHUE HEOPTaHUYECKUX
BEILIECTB UCXO/S U3 UX
XUMHYECKON (HOpMYIIBI
WJIM COCTaBIIEHUE
XUMHYECKON (hOpMYIIBI
HCXO/Isl U3 HAa3BaHUs
BEIIEeCTBa 110
MEXKIYHAPOIHOM WU
TPUBHUATBHON
HOMEHKJIATYpe».

2. 3alaun Ha pacyer
MaccOBOM JI0U (Macchl)
XUMHYECKOT0 AJIEMEHTa
(coenuHeHus) B MOJIEKYJIE
(cmecn).

3. [IpakTrueckue 3aqaHus
1o KJaccuuKaiuu,
HOMEHKJIaType U
XUMHYECKUM (hopmyrnam
HEOPTaHWYECKUX BEILIECTB
pa3IMYHBIX KJIACCOB.

4. TlpakTyeckue 3a1aHus
Ha OIpeieJICHHe
XUMHUYECKON aKTUBHOCTH
BEIIECTB B 3aBUCUMOCTHU
BUJIa XUMUYECKOU CBSI3H U
TUIA KPUCTAIUITMYECKOMN
pemieTku

3.2

OK 01
OK 02
IIK 5.1

DOU3NKO-XUMHYECKIE
CBOMCTBA
HEOPraHUYECKUX
BEIIIECTB

VYcranaBauBarth
3aBUCHUMOCTH (PU3HUKO-
XUMHYECKHX CBOMCTB
HEOPraHUYECKHUX BEILECTB
OT CTPOCHHSI aTOMOB H
MOJIEKYJI, @ TAaK)Ke TUIIa
KPHUCTAIUTMYECKOMN
peueTKu

1. Tect «OcobenHocTr
XUMHYECKHUX CBOMCTB
OKCHJIOB, KUCTIOT,
OCHOBaHUH, aM(pOTEPHBIX
TUAPOKCHUJIOB U COJIEW».

2. 3anaHus Ha
COCTABJICHUE YPaBHECHHUU
XUMHYECKHUX PEaKIUii C
Y4aCTUEM MPOCTHIX U
CJIOKHBIX HEOPTaHMYECKHUX
BEIIECTB: OKCHUJIOB
METaJIJIOB, HEMETAIIJIOB U
aM(}OTEPHBIX AIEMEHTOB;
HEOPTaHWYECKUX KUCIIOT,
OCHOBaHUM 1 aM(OTEPHBIX
THUIPOKCHJIOB,
HEOPraHWYECKUX COJIEH,
XapaKTePU3YIOMINX UX
CBOMCTBA U CITOCOOBI
MOJTyYeHUSI.




Tunsl oeHOYHBIX

Ne | OK/TIK | Moayas/Pazgen/Tema | Pesyabrat 00yueHust .
MeponpusiTHil
3. IlpakTuko-
OpUEHTUPOBAHHBIE
TEOPETUUECKUE 3a/laHus Ha
CBOICTBA U MOJTyuYeHHUE
HEOpPraHUYECKUX BEILECTB
3.3 | OK 01 Nnentuduxarnus Uccnenosars 1. I[IpakTuko-
OK 02 |HeopraHMYeCcKUX Ka4ECTBEHHBIC PEAKIIMM  |OPUEHTUPOBAHHBIC
OK 04 |[BemecTB HEOPraHUYECKUX BEILECTB |3aJaHMs 10 COCTaBICHUIO
XUMHUYECKHUX PEaKIUii ¢
y4acTHUEM HEOPraHUYECKUX
BEIIECTB, UCIOJB3YEMBIX
JUTSL UX WICHTU(UKAIINH.
2.JIaboparopnas paboTa:
“Unentuduxanus
HEOPraHWYECKUX BELIECTB”
4 Pasnen 4. Xapakrepu3zoBathb
Kunernueckue u BJMSIHUE PA3JIHYHBIX
TepMOAMHAMHMYecKHe |(aKkTOpoB Ha
3aKOHOMEPHOCTH pPaBHOBecHe U CKOPOCTh
NPOTEeKAHUs XHMHYECKHX peakuui
XHUMHYECKHX PeaKkuui
4 | OKO01 CkopocTh XMMHUYECKUX | XapaKTepu30BaTh [IpakTuko-
OK 02 |peakumil. XuMHUUYECKOE |BJIMSIHUE KOHIIEHTpPAllUU |OPUEHTHUPOBAHHBIE
I[IK 5.1 |paBHOBecue pearupyrommx BeIecTB U | TEOPETHUECKHE 3a/IaHus Ha
TEMIIEPATypbl HA CKOPOCTH |aHaIU3 (PAKTOPOB,
XUMHYECKHUX PEaKIIHii BJIUSIIONINX HA U3MEHEHHE
XapakTepu3oBaTh CKOPOCTH XUMHUYECKON
BIIMSIHUE U3MEHEHUS peakuuu. [IpakTrko-
KOHIIEHTpPALlUU BEIIECTB, |OPUEHTHUPOBAHHBIE
peaKIuu Cpeibl U 3a/1aHMs HA IPUMEHEHUE
TEMIEpaTypbl HA npuHuuna Jle-1llarense
CMEILEHNE XUMHUUYECKOTO  |/JIs1 HaX0XKIEHUS
paBHOBECHS HaIlpaBJIEHUs CMEIIECHUS
pPaBHOBECHSI XUMUYECKOU
peakuuu 1 aHaIu3
(hakTOpOB, BIAMSIONINX HA
CMeIlleHNEe XUMUYECKOTO
paBHOBECHS
) HccnenoBatb nCTHHHBIE
Pazgen 5. PacTBopsl pacTBOpHI € 32JaHHBIMHA
XapaKTepUCTHKAMH
5.1 [ OK 01 [TonsTne o pactBopax  |Paznuyars HCTHUHHBIE 1. 3agaun Ha
OK 02 pacTBOpLI IIPUTOTOBJICHUE
[K 5.1 pacTBOPOB.
2. IIpakTuko-
OpUEHTUPOBAHHbBIE

PACUCTHBIC 3aJaHN Ha
AUCTICPCHBIC CUCTEMBI,




Tunsl oeHOYHBIX

Ne | OK/TIK | Moayas/Pazgen/Tema | Pesyabrat 00yueHust .
MeponpusiTHil
HCIOJIb3YEMbIC B OBITOBOMA
U IIPOM3BOICTBEHHOI
JeSATEeIbHOCTH YeJI0OBEKa
5.2 | OK 01 |HccnenoBanme cBoiictB |MccnenoBath Ghu3uKo- JlaGopaTopHas pabota
OK 04 |pacTBOpOB XMMHYECKHE CBOMCTBA “IIpuroroBneHue
K 5.1 HWCTUHHBIX PacCTBOPOB pacTBOpoOB”
Il | IlpodeccuoHaNIbHO-OPUEHTHPOBAHHOE CO/lepKaHMe (COAepPKAHNE NPUKJIATHOIO
MO/1YJIfA)

6 Paznea 6. OuenuBarth nocijieacTBus |3amura Keiica (¢ yuerom
Xumus B ObITY U OBITOBOM U Oynyme
MPOU3BOACTBECHHOM MPOU3BOACTBECHHOM npogeccuoHaIbLHOM
AesITeJIbHOCTH AesiTeJIbHOCTH YeJIOBeKa |1eATeJILHOCTH)
Ye10BeKa ¢ MO3U LU

JIKOJIOTHYECKOI

0e3onacHocTH
OK 01 |[Xwumwus B ObITY H OuenuBats nocnencteus |Keiic (¢ yuerom Oynymieit
OK 02  |mpou3BOJICTBEHHOM OBITOBOM U npodeccuoHaIbHON
OK 04 |medArenbHOCTH YEJIOBEKA (IPOU3BOJCTBEHHOM JESITEIBHOCTH )
OK 07 NeSITeIbHOCTH YesioBeKa ¢ | Bo3Mo)kHbIE TEeMBI KEHCOB:
K 5.1 no3unuii sxosnornueckoir | 1. [lorennenue kiumara u

0€e30I1aCHOCTH

BBICBOOOJK/ICHHE T'a30BbIX
THJIPATOB CO JIHA OKEaHa.
2. bynymue marepuabl
JUTSL aBHA-, MAITUHO- U
prUOOPOCTPOCHHUS.

3. HoBble maTepuaisl 1ist
COJTHEYHBIX OaTapeit.

4. JlekapcTBa Ha OCHOBE
pacTUTEIBHBIX MPENnapaToB




6. MEPOIIPUSITHS, SAIIVTAHAPOBAHHBIE HA ITIEPUOJ PEAJIMBALIMA
YYEBHOU JUCTIUIIJIMHBI COTJIACHO KAJIEHIAPHOMY IIVIAHY
BOCIHIUTATEJIbHOM PABOThHI

Jara Coaep:xkanue u YyacTHHKH Mecto OTBeTCTBEHHEIE Koanl JIP
dhopmbI NpoBeJeHust
AeATeJIbHOCTH
1 [Ipenmernas
OJIUMITHAJIA
Korkypc nnakaros
2 I10 XHMHH 13413,
Warepeeio 0| peppgyg | KB IOV onaparens | 16,18,19,20,22,23,24,
XUMHI XTTBIIT
29,30,32
3 | KoHKypc npoekToB
Konkypc
4 «3aHnMaTelbHas
XUMHS




