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1. IOACHUTEJIBHASA 3AIIMCKA

1.1. O6saacTh NpUMEHEHNsI TPOTPAMMBI

Pabowas mporpamma y4eOHOM JUCHMIUIMHBI «XUMHUS» SBISETCS YacThbl0 OCHOBHOM
obOpasoBarenbHOl mporpamMmbl B cooTBercTBUM ¢ DPI'OC mo cmermumansHOCcTH  09.02.07
NudopmanroHHbIe CUCTEMBI M IPOTPAMMHUPOBAHUE

B mporpaMMy BKJIIOYEHO COJEp’KaHUE, HalpaBleHHOE Ha (OpMHpOBaHHE Yy CTYACHTOB
KOMIIETEHIIMI, He0OX0aUMBIX s KadecTBeHHOTo ocBoeHuss OOII CIIO na 6a3e 0CHOBHOIrO OOIIEro
00pa30BaHus C MOJIYYEHHUEM CPEIHEro O0IIero 00pa3oBaHus; IPOrPAMMBbI MTOATOTOBKH CIIEIIMATUCTOB
cpennero 3sena (I[IICC3).

Ona sBrsieTcs enquHON ayia Becex (opm oOydenms. Pabouast mporpamMma CIy’)KMT OCHOBOH IS
pa3paboOTKH TEMATHYECKOTO TUIaHa U KOHTPOJIbHO- o1leHOYHBIX cpeacTB (KOC) obmeoOpa3oBaTenbHOM
yueOHOM TUCIUIUIMHBI 00pa30BaTENbHBIM YUPEKICHUEM.

1.2. MecTo y4eOHON AUCHHMILUINHBI B CTPYKTYpe OCHOBHOM 00pa3oBaTe/IbHOH NPOIrpaMMBbI:
JUCLUIUIMHA BXOIUT B IMKJI Y4eOHBIX AUCHUIUIMH. OCBOEHHE YUEOHOH IUCHMIUIMHBI «XHUMUS»
CrocoOcTBYeT (OPMUPOBAHHUIO Y CTYAEHTOB MPOGECCHOHATBHBIX KOMIETCHIIMNA MO CHEIHATbHOCTH
09.02.07 MadopmaniioHHbIE CUCTEMBI B IIPOTPAMMHPOBAHHE.

OnHOBpEMEHHO ¢ TNPO(EeCCHOHAIBHBIMA KOMIETEHIUSMH Yy CTYJAEHTOB, OOYYaloIMXCs IO
y4eOHOH TUCIMIIIIMHE «XUMHUS» CO3/IAI0TCsl IPENOCBUIKY AJ1s1 (JOPMHUPOBAHUS OOIMX KOMIETEHIIUM:

Kon
®opMyTHPOBKA KOMIIETEHIHH
KOMIIeTEeHIIUH

OK 01 Bri6upats ciocoOsI pereHus 3a1a4d npodeccHoHaabHOM AeSITEIIBHOCTH,
NPUMEHUTEIHHO K PAa3IMUYHBIM KOHTEKCTaM.

OK 02 OcyIecTBIATh MOUCK, AHAIW3 U MHTEPIIPETAIINI0 MHPOPMAIIMH, HEOOXOIUMOM JIJIst
BBINOJIHEHUS 33124 TPO(ECCUOHATILHON AEATEIbHOCTH

OK 03 [TnanupoBaTh M peaqnu30BBIBaTh COOCTBEHHOE PO(ECCHOHATIEHOE U JIMYHOCTHOE
pa3BUTHE

OK 04 PaboTaTh B KO/UIEKTHBE U KOMaH 1€, 7()(PEKTUBHO B3aUMOICHCTBOBATH C KOJIETaMH,
PYKOBOJICTBOM, KIIMEHTaMH

OK 05 OcymecTBISTh YCTHYIO M MUCBMEHHYIO KOMMYHUKAIIUIO HAa TOCYIAPCTBEHHOM SI3bIKE
Poccuiickoit @enepanuu ¢ yueToM 0COOEHHOCTEH COLUANIBHOTO U KYJIbTYPHOTO
KOHTEKCTa

OK 06 IIposiBAATE Ipa’kJaHCKO-NIATPUOTUYECKYIO ITO3ULUI0, IEMOHCTPUPOBATH OCO3HAHHOE
MOBE/ICHNE HA OCHOBE TPAJAUIIMOHHBIX OOIIEYEI0BEYECKIX IEHHOCTEH, TPUMEHSTh
CTaHJApThl aHTUKOPPYIIIHOHHOTO MOBEICHHSI

OK 07 CopnelicTBOBaTh COXPaHEHUIO OKPYXKAIOIIEH CPeIbl, pecypcocOepeKeHuIO,
3¢ (EKTUBHO AEHCTBOBATH B UPE3BBIYAWHBIX CUTYALIUAX

OK 08 Hcnonb30BaTh cpeacTBa (PU3MUECKOW KYIbTYpPhl A COXPAaHEHHS M YKPEIJICHHS
30pOBbS B Ipolecce MNpoPecCHOHAIBbHON JIeATENbHOCTH U MOJAJIEpKaHus
HE00X0AUMOT0 YPOBHS (PU3MYECKON MOATOTOBICHHOCTH

OK 09 Hcnonp3oBaTh MHPOPMAIIMOHHBIE TEXHOJIOTHH B TPO(PECCHOHAIBHON JEATEIHhHOCTH

OK 10 [Tonp30BaTbes MpodecCHOHATBHON TOKyMEHTAaUEH Ha TOCYapCTBEHHOM U
MHOCTPAHHBIX SI3bIKaX

OK 11 Hcnonb30Bath 3HaHMS 110 (PUHAHCOBOM I'PaMOTHOCTH, TUIAHUPOBATh
MPEANPUHUMATEIBCKYIO JEITEIHLHOCTH B TPo(eccronanbHol chepe




1.3. Hean m 3amaum y4eOHOH IMCHMIUIMHBI — TPe0OBaHMA K pe3yJbTaTaM OCBOCHHA
Y4eOHOH TUCHUNIMHBI:

Copneprxanue mporpamMmbl «XUMHsD» HAIIPABICHO Ha JOCTH)KEHUE CIIETYIOIINX LENeH:
- ¢dbopMupoBaHUe y O0y4arOUIMXCS YMEHMsI OLEHUBATh 3HAYMMOCTh XMMHUYECKOTO 3HAHUS IS
Ka)KJ0r0 YEJIOBEKA;
- dbopMupoBaHue y OOy4arolUXCsl LETOCTHOTO NPEACTABICHUS O MHUPE U POJIU XHMHHU B
CO3JJaHMM COBPEMEHHOW €CTECTBEHHO-HAYYHON KapTHHBI MHUpPA; YMEHUSI OOBSACHATH OOBEKTHl U
IIPOLIECCHI OKPYXKAIOLIEH JCHCTBUTEIBHOCTH: MPUPOJHOU, COLMAIBHOM, KYJIBTYPHOM, TEXHUYECKOHN
CpEe.bl, UCIIONB3YS AJISl TOI0 XMMHUECKHUE 3HAHUS,
— pa3BuTHE y OOydarolmuXcs YMEHUH pa3nuuaTh (aKThl M OILICHKH, CPaBHUBATh OIICHOYHBIC
BBIBOJIbI, BUJIETh MX CBSI3b C KPUTEPUSAMHU OLICHOK M CBSI3b KPUTEPUEB C OIPENEICHHON CHUCTEMOU
IIEHHOCTEH, GOPMYITHPOBATh U 0OOCHOBBIBATH COOCTBEHHYIO TTO3UIIHIO;
- npuoOpereHne OO0YYaIOIMMHCS ONbITa Pa3HOOOpPA3HOW  JESATETbHOCTH, IMO3HAHUA U
CaMOIIO3HAHUS;, KIIFOUEBBIX HABBIKOB, MMEIOIINX YHHUBEPCAIbHOE 3HAYCHHE IS PA3THYHBIX BUIOB
JEATETLHOCTH (HABBIKOB PEIICHHs] MPOOJIEM, NMPUHATHS PEIICHUN, MOMCKA, aHadu3a U 00pabOTKH
uH(pOpMaIlii, KOMMYHUKATUBHBIX HABBIKOB, HABBIKOB W3MEPEHUH, COTPYIHHYECTBA, 0OE30MacHOTO
oOparreHus ¢ BeeCTBAMH B TIOBCETHEBHOM JKHU3HU ).
— pacIIpUTh ¥ CHCTEMATU3UPOBATH 3HAHMS YYAIUXCS O MOJICKYSPHBIX OCHOBAaX JXH3HHU, 00
0COOEHHOCTSX CTPOCHUSA M (PYHKIUSAX OMONOJIMMEPOB B KJIETKE, MX POJIM B 00pa30BaHUM KIETOUYHBIX
CTPYKTYp, B MpOIeccax >KU3HEAEATEIbHOCTH KJIETOK, B (JOPMUPOBAHUU U Iepe/iade HaceICTBEHHBIX
MPU3HAKOB;
- MO3HAKOMUTH C COBPEMEHHBIMU JOCTHXKEHUSIMHU U NIEPCIIEKTUBHBIMU HANPaBICHUSIMU Pa3BUTHS
OMOXUMMUU,
— pa3BHBaTh YMEHUS HAOJIONAaTh W W3YyYaTh SIBJICHUS W CBOWCTBA BEIIECTB, OMHUCHIBATH
pe3ynbTarthl  HAOMIOJEHUHM, JenaTh BBIBOJBL,  BBINOJHATH XMUMHUYECKUH OKCHEPUMEHT IO
pacrno3HaBaHUIO BaKHEUIIINX OPraHUYECKUX COCIMHEHUI;
- 00CyXI1aTh PE3y/IbTaThl SKCIEPUMEHTA, Y4aCTBOBAaTh B JIMCKYCCHUH, OOOCHOBBIBATb MECTO H
posib 3HAHWW OHOXMMHHM B TPAKTUYECKOW JESATENbHOCTH JIIOJEH, B pPa3BUTUU COBPEMEHHBIX
TEXHOJIOTHI;
- (bopMHPOBATH FKOJIOTHYECKYIO KYJIbTYPY HAy4YHO 0OOCHOBAHHOT'O IPUMEHEHHUS BEUIECTB, B TOM
YHClIe JIEKApCTBEHHBIX MPENapaToB.

- pa3BUBaTh TO3HABATENbHBIM HMHTEPEC, HHTEIUIEKTYalbHbIE W TBOPYECKHE CIIOCOOHOCTHU
y4alxcs B Xo/1e padoThl ¢ pa3THYHBIMA UCTOYHUKAMH WH()OPMAIINN;

- BOCIIUTHIBATh yOEXKIEHHOCTh B BO3MOXXHOCTH TIO3HAHMS JKUBOM NPUPOABI, HEOOXOAUMOCTH
OepeKHOr0 OTHOIICHUS K MPHUPOJHBIM pecypcaM U OKpyKarolel cpese, cOOCTBEHHOMY 3/10POBbIO;
YBa)KCHHE K MHEHHUIO ONIIOHEHTA MPU 00CYKICHUH HAYYIHBIX MTPOOIIEM;

- CHO0CcOOCTBOBATh MCIOJB30BAHUIO MTPUOOPETEHHBIX 3HAaHUN M YMEHUI B MIOBCETHEBHOM >KU3HU
JUTSL OLIEHKH TOCIEACTBHI CBOEH NEATEIbHOCTU (M JEATENbHOCTH APYTUX JIOJEH) MO OTHOLIEHUIO K
OKpY’Kalollen cpesie, 3J0pOBbI0 JPYTUX JI0/IeH 1 COOCTBEHHOMY 370POBBIO.

B pesynbpTaTe nzydeHus yaeOHON TUCIMIUIMHBI «XUMUS» 00yJatOIIUIACs TOKEH:
3HATh:

- BaKHEHIINE XUMHUYECKHE TOHATHA: BEIIECTBO, XHMHUYECKUN JJIEMEHT, aTOM, MOJIEKYyJa,
OTHOCHUTEIIbHbIE aTOMHAsi U MOJIEKYJISIpHAsi MaccChl, HOH, aJUIOTPOIHUs, U30TOMbI, XUMHUYECKasl CBS3b,
SJICKTPOOTPULATCIIbHOCTL, BAJICHTHOCTL, CTCIICHb OKHUCJICHUA, MOJIb, MOJIApHAs Macca, MOJI;IpHI:II\/'I
00BeM ra3z000pa3HbIX BEIIECTB, BEIIECTBA MOJIEKYISIPHOIO U HEMOJIEKYJISIPHOTO CTPOCHHUS, PaCTBOPHI,
SJICKTPOJUT U HC DJJICKTPOJUT, IJICKTPOIHUTHYCCKAA AUCCOLUALIUA, OKUCIUTCIIbL U BOCCTAHOBUTCIIDb,
OKHUCJICHHE U BOCCTAHOBIIEHUE, TEIUIOBOM 3 deKT peaklnu, CKOPOCTh XUMHUECKON peakIuu, KaTalius,
XUMHUYECKOE paBHOBECHE, YTIICPOIHBIN CKEJIET, (PyHKIIMOHANbHAS TPYIa, H30MEepHsi, TOMOJIOTHUS;

- OCHOBHBIE 3aKOHBl XHMHHU: COXPAHEHHS MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa BEIIECTB,
[Tepuonnueckuii 3akon /.. Menneneena;



- OCHOBHBIC TEOPUU XUMHH; XUMHUYECKOU CBSI3U, AIEKTPOIUTUUYECKON AUCCOLMAINH, CTPOCHHS
OpPraHMYECKUX M HEOPTaHMYECKUX COCIUHEHHI;
- BaOXHEUIIIME BELIECTBA M MaTepUalbl: BaXHEUIIME METAUIbl W CIUIABBI; CepHas, COJIIHAasl,
a30THasT W YKCYCHas KHCJOTBI; OJIarOpOAHbIE Ta3bl, BOJOPOJ, KHUCIOPOJ, TaJOreHbI, LIETOYHBIE
METaJIJIbl; OCHOBHBIE, KUCIOTHbIE M aM(OTEpHbIE OKCHUIbl M TUIPOKCHU[BI, LIEIOYM, YITIEKUCIBIA U
yrapHbIi Ta3bl, CEpHUCTBIN Ta3, aMMHaK, BOJa, NPUPOIHBIN Ta3, MeTaH, dTaH, 3TWJIEH, AllCTHUJICH,
XJIOpHUJ HAaTpHsI, KapOOHAT U TUApOoKapOOHAT HATpHs, KapOoHAT U docdaT Kaablus, OCH30JI, METAaHOI
U 3TaHOJ, CIIOKHBIE 3(UpPBI, KUPBI, MbLJIa, MOHOCaxapuabl (TIIOK03a), AuUcaxapuisl (caxaposa),
nojgucaxapuabl (Kpaxmal ¥ IeJUTI0JI03a), aHWUJINH, aMUHOKHUCIOTHI, O€JIKH, HCKYCCTBEHHbIE U
CHHTETHYECKHE BOJIOKHA, KAyYyKH, MJIACTMACCHI;
- onpejeNieHue TMOHATUS OHOXUMHS M e€ 3aJayd, Kak HayKu, O0JIaCTH MCCIIeIOBaHUS,
B3aMMOCBS3b C JPYTMMH OHOJIOTUYECKUMHU HayKaMH, METOJIbl OMOXMMHUYECKUX HCCIIEeOBaHUN U
IpaBUiIa TEXHUKU 0€30IaCHOCTH NPY BBIMOJTHEHUH XUMUYECKUX SKCIIEPUMEHTOB;
- rJIaBHbIE OMOTE€HHBIE, MAKPO- U MUKPOXHMHUYECKHE 3JIEMEHThI, OCHOBHbIE HEOpraHUYECKHE U
OpraHUYEeCKUE COEIUHEHUS KJIETKH M UX POJb B €€ JKU3HENEATEIbHOCTH; OCOOEHHOCTHU
IUTACTUYECKOTO U SHEPTreTHIEeCKOro 0OMeHa BEIIeCTB;
- YTO TaKO€ IMOJMMEphl, OUOMOIUMEPHI, MOHOMEPHI, MAaKPOMOJEKYJbI; CTPOCHHE MOJIEKYJIbI
AMUHOKHCIIOTBI, Kak 00pa3yercs NEeNnTUIHAs CBs3b, YPOBHH OpraHu3alui OeIKOBOH MOJIEKYIIbI
(mepBUYHAs, BTOPUYHAS, TPETHYHAs, YETBEPTUYHAs CTPYKTypa O€NKOB); (YHKIUH OENKOB; UYTO
Takoe JeHaTypauust OeIKOB, METOAbl OIpeAesieHUus OETKOB B OHOJIOTMYECKHX IKHIKOCTSX,
Ka4eCTBEHHBIC PEAKIIMM HAa aMUHOKHUCIOTHI M OENKW; MPUPOJAHBIC TMENTHIbI, X (pU3H0IOrHnYecKoe
3HaYEHHE U UCIOJIb30BaHHWE B KayeCTBE MEIUIIMHCKUX IPENapaToB; XUMUYECKUN CHHTE3 IENTUIO0B
3aJJaHHOTO CTPOEHUS ¥ BO3MOXXHOCTH UX MIPUMEHEHHS;
- 4YTO Takoe OenKku-(epMEeHTHI, KakoBa UX POJb B KJIETKE, CBONCTBA U MEXaHU3M JCHCTBUS;
AKTHBATOPbI 1 HHTUOUTOPHI (PEPMEHTOB, CIIOCOOBI MOTYUEHHUS U MTPAKTUUECKOE 3HAYeHHE (PEPMEHTOB;
- CTPYKTYpy U Ouonorndeckyto poib AT®, stambl sHEpreTHYecKOoro oOMeHa B KIIETKE, CBA3b
MEXy AbIXaHUEM U OpOKECHHEM;
- YTO Takoe BHUTAMUHBI, KakoBa HMX OHOXMMHYECKas pOJb; UYTO TaKOoe AaBUTaAMHHO3BI,
TUIIOBUTAMHUHO3bI, THIIEPBUTAMHHO3BI, )KUPOPACTBOPUMBIE 1 PACTBOPUMBIE B BOJIE BATAMUHBI, UX POJIb
B 0OMEHE BeIecTB, MpUpoaHbie uctouHukn ButamuHoB C, P, H, a taxxe ButamunoB rpymm A, /I, E,
K, F, B, kauecTBEeHHbIE peaKIIMd Ha BUTAMHUHBI.
— YTO THUIBl HYKJICHMHOBBIX KUCIIOT, UX CTPOCHHE M (YHKUMHU; MPUHLIUI KOMIJIEMEHTAapHOCTU
A30TUCTBHIX OCHOBAHUH
- JTanbl OMOCHHTE3a OEJIKOB, YTO Takoe M Kak mpoucxoaut perumkanus JJHK; uto Takoe rew,
TeHETHYCCKUH KOJI M €r0 CBOMCTBA;
- KJIacCU(UKALUIO, CTPYKTYPY U (YHKIUH YIJIEBOJOB; OCOOCHHOCTH CTPOCHMS TMPOCTHIX
YIJIEBOOB, AMCAXApUI0B U MOJUCAXAPUIOB; KaK MPOMCXOIUT OOMEH YIJeBOOB; JEHCTBHE TaHOIIA
Ha OpPTraHU3M YeJIOBEKa,
- KJIaccu(UKaLUUIo, CTPYKTYpy W (GYHKIMM JIMOWAOB; PpOJIb JIMIUAOB B TOCTPOCHUU
OMOJIOTHYECKUX MEMOpaH; KaK MPOUCXOJUT OOMEH KUPOB, IPUUMHBI HAPYIIIEHUH 0OOMEHA )KUPOB.
- KJIacCU(UKALIUIO U MEXaHU3M JEHCTBHSI Ha IPUMEpPE CTEPOUIHBIX TOPMOHOB; POJIb UHCYJIMHA U
TrOPMOHa pPOCTa; CaXxapHbIl AMAa0eT W ero BHUJBI; NMPUMEHEHHE FOPMOHOB B MEAWLMHE U CEIBCKOM
XO3STUCTBE;
- AHTPOIIOTeHHbIE OMOAKTHUBHBIEC BEIIECTBA M MPOOJIEMBI XUMUYECKOTO 3arpsi3HEHUs OHoc(epsr;
HKOJIOTHYECKU Oe30IacHble CIOCOObl BO3JEHCTBHS Ha pPa3JIMYHbIC BHJBI KHUBOTHBIX, PacTeHUH, U
MUKpPOOPTaHHU3MOB;

yMeThb:
- Ha3bIBaTh: U3YUYEHHBIE BEIIECTBA I10 TPUBHAIBLHOM UM MEKIYyHAPOJHOM HOMEHKIIATYPE;
- OTIpEe/ENATh: BAaJCHTHOCTh M CTENEHb OKUCIICHUS XMUMHUYECKHUX DJIEMEHTOB, THI XHMHUYECKOU
CBS3M B COCJAMHEHHUSX, 3apsA]l MOHA, XapaKTep Cpelbl B BOJHBIX PACTBOPAX HEOPraHUYECKUX H



OpPraHMYECKUX COEIMHEHUM, OKUCIIUTEIb U BOCCTAHOBUTENb, MPUHAIJIEKHOCTh BEIIECTB K PAa3HBIM
KJIacCaM HEOPraHWYECKUX U OPraHUYECKUX COEINHEHUI;

— XapaKTepU30BaTh: 3JIEMEHTHI MaJIbIX NEPUOAOB M0 UX MOJNOKEHHIO B Ilepnoanueckoil cucreme
JA.N. MengeneeBa, oOmMe XUMHYECKHE CBOHCTBA METAINIOB, HEMETAJIOB, OCHOBHBIX KJIAcCCOB
HEOPraHMYECKUX M OPraHWYECKUX COEAUHEHMH; CTPOCHHE U XMMHYECKHE CBOMCTBAa H3YYEHHBIX
HEOPraHWYECKUX U OPraHUYECKUX COCIUHEHNN;

- OOBSICHATB: 3aBUCUMOCTb CBOMCTB BEIIECTB OT UX COCTAaBa M CTPOCHUS, IPUPOY XUMUUECKOM
CBSI3M (MOHHOM KOBaJIEHTHOH, METAJUIMUECKON U BOJOPOJHOI), 3aBUCUMOCTb CKOPOCTH XUMHUYECKOU
peaKkuuy U MOJ0KEHNEe XUMUYECKOTO PAaBHOBECHS OT Pa3IMYHbIX (PAKTOPOB;

- BBITNIOJHATh XUMHUUYECKUN DKCIEPUMEHT: N0 PACIO3HABAHUIO BAKHEHIIMX HEOPIaHUYECKUX U
OPraHUYEeCKUX COCIUHEHU;

- MPOBOAUTH CAMOCTOSITENIbHBIM TOMCK XMMHUYECKOHl HH(OpPMAlKMKU C HCIOJIb30BaHUEM
Pa3IUYHBIX HCTOYHUKOB (HAYyYHO-NOMYJISPHBIX H3JIaHUM, KOMIIBIOTEPHBIX 0a3 JaHHBIX, PECypCOB
WuTepHeTa); MCHOIB30BaTh KOMIBIOTEPHBIE TEXHOJIOTHH s 00paOOTKM M Tepenadyd XUMHYECKOU
nH(pOpMaIUY 1 ee IPEICTABIICHHS B Pa3IMYHBIX (OopMax;

- CBSI3bIBATh U3YUEHHBIH MaTepuai co CBOeH MpoecCHOHATLHON AEATEIbHOCTHIO;

- peliaTh pacyeTHbIC 3aJa41 [0 XUMUYIECKUM (POpMyJIaM B YPaBHEHHUSIM;

— 00OCHOBBIBATH MECTO U POJIb 3HAHWN OMOXUMUU B MPAKTHYECKOU ASSITEIIHHOCTH JIFOJICH,
pa3BUTHUU COBPEMEHHBIX TEXHOJIOTUN, OOBICHATH BIIaJIeTh TEPMUHOJIOTUEH TEMBI.

- MPOBOJIUTH CPABHEHUE XMMHUYECKOW OPTraHU3aAIMM KHUBBIX U HEKUBBIX OOBEKTOB, OOBSICHATH
3HAUEHUE XUMHYECKHUX 3JIEMEHTOB, OCHOBHBIX HEOPTaHMYECKMX M OPTraHUYECKUX COEIUHEHUH B
KJIETKE, MPHUBOJAUTH MPUMEPHl XUMHYECKHX peaKUUi IIACTUYECKOrO0 M HHEPreTHUecKOro oOMeHa
BELIECTB, BJIAJETh TEPMUHOJIOTUEN TEMBI.

- OOBSCHATH CTPOCHUE MOJIEKYJ] OENIKOB B CBSI3M C UX (DYHKIIMSIMU, OCOOCHHOCTH CTPOCHHS
HNeNTUAOB U UX (U3MOJIOTUYECKOE 3HAUYEHHE; BIAJETh TEPMHUHOJIOTHEH TEeMbl, OOBACHSITH
pe3yJIbTaThl SKCIIEPUMEHTOB.

- OOBACHATH, TOYeMy (HEPMEHTHI — OMOJIOTHUYECKHE KaTaIu3aTOPhl; 0COOCHHOCTH KO(DEepMEHTOB;
OOBSICHATH PE3yIbTAaThl SKCIEPUMEHTOB.

- 00BSICHATH, ToueMy AT® - yHHBepcalbHBI HCTOYHUK SHEPTHH, 00ECTIEYMBAIONINI MTPOIIECCHI
KHU3HEICATEIIFHOCTH; POJIb (PepMEHTA KaTajas3bl B 3allIUTE OPraHU3Ma OT aKTUBHBIX (POPM KHUCIOPOAA;
MPUHLIMITAATIBHOE OTINYHE MEXK1Y MPOIIeCCaMU TOPEHHS U OMOJIOTUYECKOTO OKHCICHHUS.

- OOBSICHATH POJIb BUTAMUHOB B KH3HH YeJIOBEKa; OOBSICHITH Pe3yIbTaThl 9KCIIEPUMEHTOB.

- CpaBHUBATh, HAXOJS CXOJCTBO M pa3jIMyue MEXAY OeTKaMu M HYKJICHHOBBIMU KHCIIOTaMH,
mexay JHK u PHK, o0bsicHATh rnaBHBIA moctynaT mojiekyispHoil Ouonoruu: JJHK-PHK-6enok,
pemarhb 3a1a4u M0 MOJIEKYJISIPHON OMOTIOTHH.

- OOBSICHATD TOHATHUS: TPAHCKPUIIMS, TPAHCIANMA, KOJOH, AHTUKOAOH; CTPOUTH CXEMY
O6uocuHTe3a Oemnka.

- OOBSICHATD MOHATHUS: TIIUKOJIN3, CIIUPTOBOE OpOKEHHE.

- OOBSICHATH IOHATHUS: BOCKH, CTEPOUIBI, POCHOTUITHIBL.

- OOBSICHSTH TIOHATHS: CaXapHbIi AraleT.

— MPUMEHSTh 3HAaHUsI OMOXHMMUU ISl aHAJIN3a MPUYUH XUMHUYECKOT0 3arpsa3HeHus ouochepsl
Y OIIPEAEIATH BO3MOKHBIE TYTH CHUYKEHUS TIOCIIEICTBUN HA OKPYKAIOLIYIO CPELY.

1.4. Pe3y1bTaThl OCBOCHHS YU4eOHOM JMCIHUIIIHHBI
OcBoeHre cojaepaHUs YU4eOHOW JUCHUIUIMHBI «XHUMHS», 00eCreynBaeT JIOCTHKCHUE
CTYAEHTaMH CJIEIYIOIUX Pe3y1bTaToB:
JIMYHOCTHBIX:
- YYBCTBO TOpPAOCTHU MU YBAXKCHHA K HUCTOPHU U AJOCTHKCHUAM OTEUYECTBEHHON XHMHYECCKOM
HayK{; XMMHUYECKM I'pPaMOTHOE IOBEJCHHME B NPOPECCHOHATIBHON [EATENBHOCTH M B OBITY IpHU
O6paH_I€HI/II/I C XUMHUUYCCKHMHU BCIICCTBAMU, MAaTCPHUATIAMU U MTPOLCCCAMU;



- TOTOBHOCTh K MPOAODKEHHIO OOpa30BaHUS W TMOBBIIMICHUS KBATU(UKAIMK B W30paHHOU
poECCHOHATILHON NIEITETFHOCTH U OOBEKTUBHOE OCO3HAHHME POJIM XUMHUYECKUX KOMIICTCHIMHA B
3TOM;
- YMEHHE WCIOJNB30BaTh JIOCTIKCHHS COBPEMEHHOH XWMHYECKOW HayKH H XUMHUYECKUX
TEXHOJIOTUH I TIOBBIIICHUS COOCTBEHHOTO WHTEJUICKTYaJbHOTO pPAa3BUTHS B BBIOPaHHOM
po(hecCHOHATLHON e TEIIEHOCTH
- IMOHMMAaHUE B3aMMOCBSI3U M B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAyK, MX BIIMSTHHUS Ha
OKPY’KAIOIIYIO CPEy, SKOHOMHUYECKYIO, TEXHOJIOTHIECKYIO, COIIMATBHYIO M STHYECKYIO Cephl
JIeSITeIbHOCTH YeJIOBEKa;
- CITOCOOHOCTh HCIIOJIB30BAaTh 3HAHHSI O COBPEMEHHOW €CTECTBEHHOHAYYHOW KapTHHE
MHpa B  oOpa3oBaTteJbHOM W  NPOPECCHOHAIBHOW  JACATEIBHOCTH;  BO3MOXHOCTH
MHGOPMAITMOHHOM cpeibl 1 00ecTieYeHUsI MPOTYKTUBHOTO CaMOOOpa30BaHHUS;
- BJIAJICHUE KYJIbTYpPOUW MBIILICHUS, CTIOCOOHOCTh K OOOOIIECHUIO, aHAINU3Y, BOCIIPHUITHIO
nHpopmaruu B 00JaCTH €CTECTBEHHBIX HayK, IIOCTAaHOBKE IIEJIM M BBIOOpY mNyTeH ee
JIOCTHXKEHHS B TPO(EeCCHUOHAIBHOU cdepe;
- CITOCOOHOCTh PYKOBOJCTBOBATHCS B CBOCH JEATEIILHOCTH COBPEMEHHBIMU MPUHIIHIIAMHA
TOJICPAaHTHOCTH, JAUAJIOTa M COTPYAHHUYECTBA; TOTOBHOCTHh K B3aWMOJCHCTBHUIO C KOJIJICTAMHU,
paboTte B KOJUIEKTHUBE;
- TOTOBHOCTh HCIIOJIB30BaTh OCHOBHBIE METOJBI 3aIIUTHI OT BO3MOJKHBIX IOCJIECIACTBUN
aBapuii, KaTacTpod, CTUXUMHBIX O€ICTBU;
- oOslasanne HaBBIKAMHU O€30MacHOW pabdOThI BO BPEMsl NPOECKTHO-UCCIICIOBATEIILCKON U
AKCIIEPUMEHTAJIBHOHN NeSATEILHOCTH, IIPU MCITOJIb30BaHUH JIAOOPATOPHOTO 000PYIOBAHUS;
- CIIOCOOHOCTh HCHOJIb30BaTh IMPHOOPETEHHBIE 3HAHWUS WU YMEHUS B MPAKTHYECKOH
NEeSITETbHOCTA U TOBCEIHEBHOM >KM3HU IJI1 COOJIIOACHHUS Mep NpOUIIAKTHKH OTPaBICHUH,
BUPYCHBIX M JPYyTUX 3a00JIeBaHHI, CTPECCOB, BPEAHBIX MPUBBIUCK (KYpECHUs, aJKOTOJIHU3Ma,
HApKOMaHUH); IPaBWI IIOBEJICHNS B IPUPOIHOMN CPELE;
- TOTOBHOCTh K OKa3aHHUIO TMEPBOM IMOMOIIM IIPU TpaBMaX, MPOCTYAHBIX H JIPYTUX
3a00JICBaHUSX, OTPABJICHUSX MMHUIIEBBIMHU MMPOTYKTAMU;

MeTanpeaMeTHbIX:
- WCTOJB30BAHNUE  PA3IMYHBIX  BHJIOB  IO3HABATEIILHOW  JEATEIBHOCTH W OCHOBHBIX
WHTEJUICKTYaJIbHBIX ONEepaIuil (TOCTaHOBKH 3a7a4u, (GOpMyJIUpOBAaHUS TUIIOTE3, aHAIN3a U CHHTE3a,
cpaBHEHHs, OOOOIICHHUs, CHCTEMAaTU3allMU, BBIBICHUS NPUYMHHO-CICACTBEHHBIX CBSA3CH, IOUCKA
aHaJIOroB, ()OPMYITMPOBAHUS BBIBOJIOB) JUISI PEIICHUS TIOCTABICHHON 3a/1a4H, IPUMEHEHNE OCHOBHBIX
METO/OB MO3HaHUs (HAOMIONEHUS, HAYYHOTO SKCIIEPUMEHTA) JJIsl M3YYEHUS Pa3IMYHBIX CTOPOH XH-
MHYECKUX OOBEKTOB W TIPOIECCOB, C KOTOPHIMH BO3HUKAET HEOOXOIUMOCTh CTAIIKUBaThCS B
npodeccuoHaabHOM chepe;
- WCTIOJIb30BaHUE PA3IMYHBIX MCTOYHHKOB JIJISl TIOMYYCHHUS XMMHUYECKOW MH(OpMAIMH, YMEHUE
OILICHUThH €€ JIOCTOBEPHOCTD ISl IOCTHKCHHUS XOPOIIIUX PE3YIbTaTOB B MPO(GECCHOHATLHOU cdepe
- MOBBIIIEHUE WHTEUIEKTYaJbHOTO YPOBHS B MpOIECCe H3YyUYEHHsS OHMOJIOTUYECKUX U
XAUMUYECKUX  SIBICHUW;  BBIJAIOIIMXCS  JOCTHOKEHMH  OWOXMMHUH,  BOIIEAIINX B
00IIEYEeITIOBEYECKYIO KYJIBTYPY; CIIOKHBIX M MPOTHBOPEYUBBIX ITyTEH Pa3BUTHUS COBPEMEHHBIX
Hay4YHBIX B3TJISI0OB, HACH, TEOpHM, KOHLENUHH, TUMoTe3 (O CYIIHOCTH U IMPOUCXOXICHHUU
YKU3HH) B X0JI¢ paOOTHI C pa3IMIHBIMH UCTOYHUKAMHU HH(GOPMAIIHNH;
- CIIOCOOHOCTh OPraHU30BBIBATH COTPYAHUYECTBO €IMHOMBIIUICHHUKOB, B TOM YHCIE C
HCTIOJIb30BAHUEM COBPEMEHHBIX HH()POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIA;
- CIIOCOOHOCTh MOHUMAaTh IPUHIUIIBI YCTOWYHMBOCTU M TPOAYKTUBHOCTH IKHUBOH
MPUPOJIBI, IYTH €€ M3MEHEHUs NOJ BIHMSHHEM aHTPOIIOI€HHBIX (aKTOPOB, CIIOCOOHOCTH K
CHCTEMHOMY aHaJIM3y TJIOOAIBHBIX OJKOJOTHYECKHX TMPOOJIEM, BOIPOCOB COCTOSIHUS
OKpY>Kaloliei cpesibl U pallMOHAIIBHOT'O UCTIOJIB30BAaHMS IPUPOIHBIX PECYPCOB;



- yMeHHE OOOCHOBBIBATH MECTO M pOJIb 3HAHUW OHOXMMHUHM B HPAKTUUYECKOU
NeSITENILHOCTU JIIOAEH, Pa3sBUTHUU COBPEMEHHBIX TEXHOJOTHM; HAXOAUTh W aHAJIU3UPOBATh
MH(POPMAIIHIO;
- CIIOCOOHOCTh TPUMEHSATh 3HAHUS OWOXMMHUHU ISl aHAJIW3a MOPHUKIIAJAHBIX MOpoOIeM
XO3SIMCTBCHHOM JICATCIHLHOCTH,
- CIIOCOOHOCTh K  CaMOCTOSITEIbHOMY IIPOBEJACHHUIO  HUCCIIEIOBAHUM, MOCTAHOBKE
€CTEeCTBEHHOHAYYHOI'0 3KCIEPUMEHTA, HMCIIOJb30BAaHUIO MH(OPMALMOHHBIX TEXHOJIOTUM It
pelIeHus Hay4YHBIX U NIpo(decCuOHAIBHBIX 3a/a4;

NpeIMeTHbIX:
- c(hOpPMHUPOBAHHOCTDH MPEACTABICHUN O MECTe XMMHUHU B COBPEMEHHOW HAYYHOUW KapTHHE MHPA;
MOHMMAaHHUE POJM XUMHUU B (OPMUPOBAHUU KPYyro3opa M (PyHKIHMOHAIBHONW I'PAMOTHOCTH YeJIOBEKa
JUISl pEIIEHUs TPAaKTUYECKUX 3a/]1a4;
- BJIQJICHHE OCHOBOIIOJIATAIOMIMMH XUMHUYECKUMHU TMOHSITHSIMH, TEOPHUSIMH, 3aKOHAMH U
3aKOHOMEPHOCTSIMU; YBEPEHHOE MOJIb30BAHUE XMMUYECKON TEPMUHOJIOTHEN M CUMBOJIMKOM;
- BJIQJICHUE OCHOBHBIMH METOAAMHM HAy4YHOTO IIO3HAHWS, MCIOJIb3YEMBIMU B XUMHHU:
HaOJI0OICHUEM, OINHKCAaHHEM, H3MEpPEHHEM, SKCIIEPUMEHTOM; YMEHHE oO0OpadarbiBaTh, OOBSICHATH
pe3yNbTaThl MPOBEICHHBIX ONBITOB U JI€TaTh BHIBObI; TOTOBHOCTh U CITIOCOOHOCTH MPUMEHSITh METO/IbI
MIO3HAHU NIPU PELICHUM NTPAKTUYECKUX 33/]a4;
- c(OpPMUPOBAHHOCTh YMEHUS /1aBaTh KOJIMYECTBEHHBIE OLIEHKH W MPOU3BOAUTH PacueThl IO
XUMHUYECKUM (pOopMyraM U ypaBHEHUSIM;
- BJIa/ICHHE MTPABHJIaMU TEXHUKH 0€30MacHOCTH MPHU UCTIOIb30BaHUN XUMUYECKUX BEIIECTB;
- c(hOpPMHUPOBAHHOCTh COOCTBEHHOM IO3HMIIMHM IO OTHOIICHUIO K XUMHUYECKON HH(OpMAIINH,
MOJIy4aeMOM U3 pa3HbIX HCTOYHUKOB;
- c(popMHUpPOBAaHHOCTH TMPEACTABICHUM O POJIM U MecTe OHOXMMHUHM B COBPEMEHHOU
Hay4YHOU KapTHHE MHUpa; MOHUMaHHE €€ Poiau B (GOPMHUPOBAHUHU KPYTo30pa U (PyHKIHOHAIBHOMN
TPaMOTHOCTH JJIsl pEIISHUs MPAKTUYECKUX 3a/a4;
- cpopMHUpPOBAaHHOCTP YMEHUU OOBSCHATH pE3yJIbTAThl AKCIIEPUMEHTOB, peUIaTh
AJIEeMEeHTapHbIe OMOXUMHYECKHE 3a/1a4H;

2. CTPYKTYPA U COJAEPXKAHUE YUEBHOM JUCIIUILINHBI



2.1. OFBEM YYEBFHOM JUCIANIJIMHBI 1 BU/Ibl YYEBHBIX PABOT

Buna yueOHoii padoThI O0Bém B yacax
O0beM y4eOHOI TN CHUNIHHBI 74
CymMmapHasi ydyeOHasi HAarpy3Ka BO B3aMMO/ACCTBHH € NpenoaaBarTejieM 74

B TOM YHCJIC:

TEOPETHUECKOe 00yUeHne 62
MPAKTUYECKUE 3aAHATHUSA 10
IPOMEXYTOUHas artectanus B popme TudpepeHIIMPOBAHHOTO 3a4eTa 2

Jlise IpoBepKU 3HAHUM CTYJEHTOB IO OKOHYAHUHM HM3YYEHHUS TeM OCYILECTBIIAETCS pyOEeKHBIH
KOHTpOJIb. [IpoMexyTouHast aTTecTaius BO BTOpOM ceMmecTpe - nu¢¢epeHIIuPOBAHHBIN 3a4eT.

2.2. TEMATUYECKHWH IUIAH YYEBHOW JUCIHATLIMHBI

KonnuecTBo yacos
HaumenoBanue pa3nenos u tem
B Tom uncine
Bcero
MIPaKTUYECKHE
3aHATUS

Paszgea 1. O0mas u HeopraHuvdeckass XuMus 45
Beenenue 1

Tewma 1.1. OCHOBHBIE MOHSTHS ¥ 3aKOHBI XUMHUH ) 2
Tema 1.2. [lepuonuueckuii 3akoH. [lepuoanueckas cucrema J.1. 4

MeHieneeBa U CTpOCHHUE aTOMa

Tema 1.3.CtpoeHue BeniecTa 8

Tewma 1.4. Boga. PacTBopbl. DieKTpoIUTUYECKAS] IUCCOLUALIMSL. 5 2
Tema 1.5. Knaccudukanus HeopraHMYecKHX COCIUHEHHH U HX 9

CBOMCTBA

Tema 1.6. Xummnueckue peakuu 5

Tewma 1.7. Metaiuiel 1 HeMeTAILIbI 8 2
Pa3znen 2. Oprannyeckasi XuMus 29

Tema 2.1. OCHOBHbIE TOHATHS OPraHUYECKOW XUMHUHU U TEOpUs 3 1
CTPOEHHUSI OPTAHNYECKUX COCAMHEHUN

Tema 2.2. YrineBonopoas! M MX TPUPOIHBIE HCTOUHUKH 9 1
Tema 2.3. Kucnopoacoaepxauiye OpraHu4eCcKiue COeUHECHUS 8

Tema 2.4. Asorcoaepxkamiue OpPraHMYECKHE COEAMHEHMS. 7

[Tomumepsbr

Tema 2.5. OOoOmeHue 3HaAHWA 1O OPraHUYECKOW U 2 2
HEOPraHWYECKON XUMUU

Hroro: 74 10
BHeaynuTopHasi caMmocTosiTesibHas padora 37

[ToaroroBka nokn1a10B, peepaToB, MHAUBUIYATBHBIX

MPOCKTOB C MCIIOJIb30BaHUEM WH(POPMAITHOHHBIX




TEXHOJIOTUI | |

IIpomeskyTOouHas aTTecTanusa B popMme au@ppepeHupoBaHHOI0 3a4eTa

Bcero: | 111

2.3. COJAEP/KAHUE YYEBHOU JUCIHUIIVINHBI
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Pa3nen 1. OBIIIASI U HEOPTAHUYECKASA XUMUSA

BBenenune

Hay‘-IHBIC METOAbI ITO3HAHUA BCHICCTB U XUMHNUYCCKUX siBJIeHuH. Poip SKCNICpUMCHTA U TCOPUHU B
xuMu. MojenupoBaHue XUMUYECKUX TPOLIECCOB.

Tema 1.1. OCHOBHBbIE IOHATHS U 3AKOHBI XUMHUH

OcHoBHbIe TOHATHA XuMHMH. BemectBo. AtoMm. Monekyna. XHUMUYECKUH DJIEMEHT.
Amnotponus. IIpocTeie u cnoxHble BeuecTBa. KauecTBEHHBI M KOIMUYECTBEHHBIN COCTaB BELIECTB.
Xumuyeckue 3HaKu U ¢opMynbl. OTHOCHUTEIbHBIE aTOMHas W MoOJeKylspHas macchl. KommuuecTBo
BEIIECTBA.

OcHoBHbIe 3aKOHBI XUMHM. CTexuoMmeTrpusi. 3aKOH COXPAHEHHSI MacChl BEHIECTB. 3aKOH
MIOCTOSIHCTBA COCTAaBa BEIIECTB MOJIEKYJISIPHON CTPYKTYphl. 3aKOH ABOTaJlpo U CIEICTBUS UX HETO.

PacuerHpie 3amauM Ha HaAXOXKIEHUE OTHOCUTEIBLHOW MOJIEKYJISAPHOW MAaccChl, OINpEIesICHUe
MaccoBOU J0JIU XUMHUYCCKUX 3JICMCHTOB B CJIOXKHOM BCIICCTBC.

AnnorponHsie Monudukanuu yriepoaa (anmMas, rpadur), kucaopoaa (KACIOPOa, 030H), 0JI0Ba
(cepoe u 6emoe 0510B0). [ToHATHE 0 XUMUYECKOUM TEXHOJIOTHH, OMOTEXHOJIOTUU M HAHOTEXHOJIOTUH.

IIpakTnyeckoe 3ansitue Nel

Pacuets! o xumMuyeckuM (hopmMysaM U ypaBHEHUSIM

Tema 1.2. Ilepuoanyecknii 3akoH. Ilepnoanyeckas cucreMa xumudeckux diemenTos /. H.
MenpaeJieeBa 1 CTPOEHHE aTOMAa

Ilepnonnuecknii 3akon /[.M. MenneneeBa. Otkpeitue JI.M1. Menneneesbim Ilepuoanueckoro
3akoHa. [lepuognyeckuii 3akoH B hopmynupoke J1.M1. Menneneena.

[lepuonnyeckas  Tabiuua  XMMHYECKMX  DJIEMEHTOB —  rpaduyeckoe  OToOpakeHHue
nepuoanyeckoro 3akona. CTpyKTypa NEpUOJMYECKONW TaOJUIbl: TEpHOAbl (Mayible U OONbIIHE),
rpynsl (TaaBHas U TOO0YHAs).

Crpoenue atoma u nepuoanyeckuii 3axkon .M. MenageneeBa. ATOM — CJIOKHasi 4acTHIIA.
Snpo (MpOTOHBI U HEHUTPOHBI) U NEKTPOHHAS 00070uKa. M30TOMNBI. CTpOeHHE 3IEKTPOHHBIX 000I04EK
aTOMOB 3JIEMEHTOB MalbIX Mepuoa0B. OCOOEHHOCTH CTPOEHHs 3JEKTPOHHBIX O000JO0YEK AaTOMOB
AJIEMEHTOB OOJBIIHMX IMEPUOIOB (TIEPEXOMHBIX 31eMEHTOB). llonstue 00 opOutansx. s-, p- u d-
opOUTanu. DNEeKTPOHHBIE KOH(DUTYpALMU aTOMOB XUMUYECKUX JIEMEHTOB.

CoBpeMeHHas (HOpMyTUPOBKA MEPUOIUYECKOTO 3aKOHA. 3HAUEHHE MEPHOAMYECKOrO 3aKOHa U
MEePUOJUYECKON CHUCTeMbl XHUMHUYeCKuX »dieMeHToB JI.M. MenpaeneeBa miisg pa3BUTUA HAyKd U
IOHMMAaHHS XMMHYECKON KapTHHBI MUpA.

PagnoaktuBHOCTE. MCrmonp30BaHME pPAJUOAKTUBHBIX H30TONOB B TEXHUYECKHX LEJSX.
PeHTreHoBckoe n3iydeHue U €ro UCIOoJb30BaHNE B TEXHUKE U MeAULIMHE. MolenupoBaHUe KaKk METOA
IIPOrHO3UPOBAHUS CUTyalluu HA IPOU3BOJICTBE.

Tema 1.3. CTpoeHue BemnecTsa

Honnasa xummnueckasi cBsa3b. Katnonsl, ux oOpa3oBaHHe W3 aTOMOB B Pe3ylbTaTe Ipolecca
OKHCIICHHsI. AHMOHBI, UX 00pa3oBaHUE M3 aTOMOB B pe3yibTaTe mpolecca BoccTaHOBIeHUs. MoHHas
CBsA3b, KaK CBA3b MEXIYy KAaTHOHAMH M AHUOHAMH 3@ CUYET JJIEKTPOCTATUYECKOTO IPUTSKCHHUS.
Knaccudukanus HOHOB: 1O cocTaBy, 3HAKy 3apsdia, HAJIUYUIO TUApPATHOH oOomouku. HoHHBIE
KpUCTAJIIIMYECKHE peleTkd. CBONCTBA BELIECTB ¢ HOHHBIM THIIOM KPUCTAJUIMYECKON PELIETKH.

KoBasneHTHasi XuMH4ecKasi cBs3b. MexaHn3M 00pa30BaHMs KOBAJICHTHOH CBs3U (OOMEHHBIN U
JIOHOPHO-aKUENTOPHBIN). DJIEKTpOOTpHLATENbHOCTh. KOBajleHTHbIE MOJIApHAs U HEMOJISIpHasl CBS3H.
KpatHocTh KOBajeHTHOH cBsI3U. MOJIEKYISIpHBIE U aTOMHBIE KpUCTaJIIM4eckue pemeTku. CBoiicTBa
BELICCTB C MOJIEKYJISIPHBIMU M aTOMHBIMU KPUCTAJUIMYECKAMH PEIIETKAMHU.

Meramnnyeckasi cBsi3b. Merandeckass KpUCTalLIMYecKass pelleTka W MeTajulndecKas
XUMHUYecKas cBA3b. DU3nueckne CBOMCTBA METAJLIOB.
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ArperaTHble COCTOSIHUSI BellleCTB U BOJAOPOAHAS CBs3b. TBepmoe, )KUAKOE M ra3zoo0pa3Hoe
coctosiHUS BemecTB. Ilepexon BemiecTBa U3 OJHOTO arperaTHOro COcTosiHUS B Apyroe. Bogoponnas
CBSI3b.

Yucroblie BemecTBa U cMecu. [loHaTre 0 cMecu BeniecTB. |'OMOreHHbIE U T€TEPOTE€HHBIE CMECH.
CocraB cMmeceii: 00beMHasi 1 MaccoBasi JOJIM KOMIIOHEHTOB CMECH, MacCcoBast OISl IpUMecei.

[TonsspHocTh CBSI3M HW  MOJAPHOCTh MoJekyJbl. KouneHncamusa. Tekydectb. Bo3sronka.
Kpucramnuzanusa. Xungkue kpucrtaminsl. MuHepansl M TOpHBIE IOPOJbI KaK INPUPOJHBIE CMECH.
OMyYJIbCUU U CYCIICH3HUU.

Tema 1.4. Boaa. PacTBopbl. JIeKTPOJUTHYECKAS TUCCOHAIIAS

Bona. PacrBopbel. PacrBopenue. Boma kak pacTBOpuTelb. PacTBOPUMOCTBH  BEIIECTB.
HacpineHHble, HEHaCHIIIEHHbIE, MEPECHIIICHHbIE PACTBOPHI. 3aBHCHUMOCTh PACTBOPHUMOCTH Ta30B,
XKHUJIKOCTEH U TBEP/BIX BEILECTB OT Pa3IMYHBIX (DAaKTOPOB.

MaccoBas 107151 paCTBOPEHHOT'O BEIIECTBA.

DJIEKTPOJIMTHYECKAA THCCONMANUS. DJIEKTPOIUTHI M HEIIEKTPOIUTHI. DJIEKTPOJIUTUYECKAS
quccouranus. MexaHu3mbl JIeKTPOIUTUYECKON AUCCOIMAINK AJIs BEIIECTB C Pa3jIMYHbIMU THIAMH
XUMHUYECKON CBSI3U. ['MapaTUpOBaHHBIE M HETMApPaTHPOBaHHbIE MOHBI. CTENEHb 3JIEKTPOIUTHUECKOM
nuccouranuu. CunbHbIe U cllabble 31eKTPOoIUThl. OCHOBHBIE MOJIOKEHUS TEOPUU ITIEKTPOIUTHYECKOM
qucconuanuu. Kucinorsl, 0CHOBaHUS M CONM KaK 3JIEKTPOJIUTHI.

PactBopenne kak (GU3MKO-XMMHYECKUI Tporiecc. PemeHue 3agad Ha MacCOBYIO JIOJIO
pacTtBopeHHoro BeuiecTa. [IpuMeHeHre BoJbl B TEXHUUECKUX LEsX. JKeCTKOCTh BOJIBI U CIIOCOOHI ¢
ycTpaHeHUsl. MuHepallbHbIE BOJIBI.

IIpakTH4eckoe 3ansaTHe Ne2

CocraBieHrue ypaBHEHUN PEakIiidi B MOJIEKYJSIPHOW U HOHHOU popMax

IIpakT4eckoe 3anaTue Ne3

Peakiinu noHHOrOo 0OMeHa

Tema 1.5. Knaccuduxanusit HeOpraHu4ecKux coeJMHEHU U UX CBOMCTBA

Kucaorsl u ux cBoiictBa. KHUCIOTBI Kak 3JIEKTPOIUTHI, UX KIACCU(PUKALUSA 1O Pa3TUIHBIM
IpU3HAKaM. XHWMHYECKHE CBOMCTBA KHCIOT B CBETE TEOPUU BJIEKTPOJIUTHYECKOW JHCCOLUALNU.
Oco0eHHOCTH B3aMMOJACUCTBUS KOHIICHTPUPOBAHHOW CEPHOM M a30THOM KHCIOT C METaJUIaMU.
OcHOBHBIE CTIOCOOBI MOJTYYEHHS KUCIOTHI.

OcHoBanus U UX cBoiicTBa. OCHOBaHMS KaK AJIEKTPOJIUTHI, HX KJIaCCU(UKALNS IO Pa3TUuIHBIM
MpU3HaKaM. XHMMHUYECKHE CBOMCTBA OCHOBAaHUM B CBETE€ TEOPUM DJICKTPOJUTHUYECKOW TUCCOLHAIUU.
PaznoxxeHne HepacTBOPUMEBIX B BOJIe OCHOBaHM. OCHOBHBIC CTIOCOOBI TOTYYCHHS] OCHOBAHHIA.

Coim m ux cpoiicrBa. Conu kak 3ieKTpoiauTbl. Conu cpeaHue, KHUCIbIE U OCHYBHBIE.
XVMUYECKU CBOMCTBA COJIEH B CBETE TCOPHH IEKTPOIUTHUECKON aucconuanuu. CriocoObl MOTyIeHHUS
COJIEH.

Oxkcuapl U ux cpoiictBa. Coneobpasyromme u HecojeoOpasyromue OKcuasl. OCHOBHBIE,
am(pOoTepHble U KHUCJIOTHbIE OKCHIbL. 3aBHCHUMOCTh XapakTepa OKCHJa OT CTENEHU OKHUCICHHUS
oOpa3yromiero ero Metayia. XUMHYECKHUE CBOMCTBA OKCUIOB. [loiydeHrne oKCHIoB.

[IpaBuna pa3zbaBiaeHUsI CEPHOM KUCIOTHI. Mcronb30oBaHNEe CEPHOM KUCIOTHI B TPOMBIITUICHHOCTH.
Enxue mienoun, uX HCHONB30BAHHE B TNPOMBIINUICHHOCTU. lamieHas W HeramieHass H3BECTb, €€
NPUMEHEHUE B CTPOUTENbCTBE. [ uIic u anedactp, TUIICOBAHUE.

Tema 1.6. Xumnuyeckue peakmuu

Kinaccnpukanusi XuMu4ecKuX peakunuil. Peakiuu coeauHEHUs, Pa3lOKEHMs, 3aMEILEHUs,
obmena. Karamutuueckume peaknmu. OOpaTuMble W HEOOpaTUMBIE pEaKIHMH. DK30TEPMHUYECKHE H
SHJIOTEPMHUYECKHE peaknu. TernoBoil 3pPeKT XuMHUeCKuX peakuuil. TepMoXuMU4ecKrue ypaBHEHUSI.

OKHCINTEIBHO-BOCCTAHOBUTEIbHbIe peaknuu. CreneHp oOkucieHUd. OKUCIUTENb U
BOCCTaHOBJICHHE. BoccTaHOBUTENb W OKHCIEHHE. METoJ AJIeKTpOHHOro OamaHca NS COCTaBIICHUS
YPaBHEHU OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUI.
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CxopocTb XuMH4YecKHX peakuuil. [loHATHE O CKOPOCTH XMMUYECKUX pEaKLMH. 3aBUCUMOCTh
CKOPOCTH XMMHUYECKHX PEaKIUi OT Pa3IUYHBIX (PaKTOPOB: MPUPOJIbI PEarvpyrollux BeEIIeCTB, MX
KOHIIEHTPALUK, TEMIIEPATypbl, IOBEPXHOCTH COIPUKOCHOBEHUS U HCIIOJIb30BAHMSI KaTAJIN3aTOPOB.

Oo6paTumocTh XUMHYECKHUX peakuuii. OOpaTuMbIe 1 HEOOPATUMBIC PEAKITHH.

[lonatne o0  nsmekTponmse.  DIEKTPOIU3  PACIUIABOB.  DJIEKTPOJIU3  PACTBOPOB.
DJIEKTPOJIMTUYECKOE TMOJydeHrue amoMuHMs. [IpakTuueckoe mnpuMEHEHHEe 3iekTpoiusa. Karamms.
HNHruéuropsl.

Tema 1.7. MeTanibl 1 HeMeTAJJIbI

Metaibl. OcCOOCHHOCTH CTPOCHHSI aTOMOB U KpUCTA/LIOB. DU3MYECKHE CBOMCTBA METAJIOB.
Knaccudukanus MeTaquioB 1O pa3iIMYHBIM NpU3HAKaM. XHUMHYECKHE CBOWCTBAa METAJIOB.
DNIEKTPOXUMUYECKUI Pl HAPSHKEHUH METAIIOB. MeTaiioTepMus.

OO6mme crnocoObl momyueHust MetauioB. Ilonartue o wmeramtypruu. [lupomeramtyprus,
TUAPOMETAIUTYPIHUsl U dJeKTpoMeTautyprusi. CruiaBsl YEpHBIE U [IBETHBIE.

Hemetamibl. OCOOEHHOCTH CTpOEHUSI aTOMOB. HemeTaibl — mpocThie BElIecTBa. 3aBUCUMOCTh
CBOMCTB TaJIOTEHOB OT HUX mojoxkeHus B Ilepumonnueckoin cucreme. OKUCIUTENbHBIE U
BOCCTAHOBUTEJIBbHBIE CBOMCTBA HEMETAJUIOB B 3aBHCUMOCTH OT HX IIOJOXKCHHUSI B pany
3JEKTPOOTPULATETBHOCTH.

Koppo3ust MeTanioB: XumMudeckas U 3JIEKTPOXUMUYECKasi. 3aBUCUMOCTh CKOPOCTU KOPPO3UU OT
YCJIOBHM OKpyKaromel cpenpsl. Kinaccudukanus KOppo3Wd METAIOB MO PAa3IUYHBIM IMPU3HAKAM.
Crioco0b! 3a1UTHl METAIOB OT KOppo3uH. CHIIMKAaTHAS POMBIIUIEHHOCTb.

IIpakTnyeckoe 3ansitue Ne4

OO01mue cBoWCcTBa METAIIOB

Paznea 2. OPTAHUYECKASA XUMUA

Tema 2.1. OcHOBHBIC MOHATHS OPraHUYECKOHl XMMHH W TeOpHs CTPOCHHS] OPraHMYeCKHX
coeuHEeHu

IIpeamer opranuyeckoit xumuM. IIpuponHble, HCKYCCTBEHHBIE UM  CHUHTETHYECKHUE
opranunyeckue Bemectsa. CpaBHEHNE OPraHUYECKUX BEIIECTB C HEOPraHUYECKUMH.

BanenTHocTh. XMMHYECKOE CTPOEHUE KaK IMOPSAOK COEAMHEHMsS aTOMOB B MOJIEKYJBI IIO
BAJICHTHOCTH.

Teopusi crpoenusi opranuveckux coequHenuii A.M. BbyrtiepoBa. OCHOBHBIE MOJIOKEHUS
TEOPUU XUMHUYECKOTro cTpoeHus. M3omepus u usoMepsl. XuMudeckue GopMyIbl U MOJEIH MOJIEKYT B
OPraHU4YEeCKON XUMHH.

Knaccupukanusi opranmyeckux BemlecTB. Kiaccudukanusi BemecTB 1O  CTPOCHHIO
YIJIEPOJHOTO CKeJeTa M Haduuuio (DYHKIMOHAIBHBIX Tpynmn. l'omomorn u romosorusi. Hauama
HoMenkatypsl [UPAC.

Knaccnpukanma peakumii B opraHmyeckod xuMuM. Peakuuu  npucoenvHEHUs
(ruapupoBaHUsl, TaJIOT€HUPOBAHUS, THUIPOraIOTEHUPOBAHUSA, TuApaTanuu). Peaknuu oTmiernyieHus
(leruapupoBaHus, JETUAPOTrAJOTEHUPOBaHUA, Jeruaparauuu). Peakuum 3amemenus. Peakuun
M30MepHU3aliu.

[lonarue o cyOctpare u peareHTe. PeakiMu OKUCIEHUS W BOCCTAHOBICHHS OPTaHUYECKUX
BemecTB. CpaBHEHHE KIAaCCU(UKAIIMKA COCTMHEHUHN M KiIacCHU(pUKAIIUN PEaKIuii B HEOPTaHUUECKOH U
OPraHU4YeCKON XUMHH.

IIpakTnyeckoe 3ansitue NeS

CocraBieHne CTpYKTYPHBIX (OPMYII H30MEPOB

Tema 2.2. YrieBogopoabl M UX NPUPOAHbIEC HCTOYHHUKH

AnkaHbl. AJKaHbl: TOMOJOTHUYECKUN PAJl, U30MEPHUS U HOMEHKJIAaTypa ajlKaHOB. XHUMHYECKHE
CBOMCTBa ankaHoOB (MeTaHa, »JTaHa): TOpPEHUE, 3aMEIIEHHE, pA3JIoKEHHUE, JETHIPUPOBAHUE.
[IprMeHeHne aJikaHOB Ha OCHOBE CBOMCTB.
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AJIKeHbl. DTWJIEH, €ro TOJy4YeHue (ACTUAPUPOBAHMEM dTaHa, JCMOJUMepHU3aIuei
MOJIMATUJICHA). ['OMOJIOTHYeCcKuil psifi, U30MepHsi, HOMEHKJIATypa aJKEHOB. XUMHUYECKHE CBOMCTBA
STUJICHA: TOpPEHHE, Ka4yecTBEHHbIE peaknuu (oOeciBeunBaHMe OpOMHONM BOJABI U  pacTBOpa
NepMaHraHara Kajius), TuapaTaius, nonuMmepusanus. [IpumMenenue sTuieHa Ha OCHOBE CBOMCTB.

Juenbl u kayyyku. [loHATHEe O QueHax Kak yriaeBOAOPOAAX C IBYMs IBOMHBIMHU CBS3SIMH.
CornpspkeHHbIE JUeHbl. XUMHUYECKHEe CBOMCTBa OyTaaueHa-1,3 u u3onpena: odeciBeunBaHue OPOMHOMN
BOJIbl U ITOJIMMEpPU3aLUs B KaydyKd. HaTypanbHbIN U CHHTETHYECKHE KayuyKu. Pe3uHa.

AJIKMHBI. ATIeTHICH. XMMHUYECKHE CBOMCTBA alleTUJICHA: TOpPEHHE, 00ecIBeYMBaHNE OPOMHOM
BOJIbI, IIPUCOEIMHEHNE XJIOPOBOOpOAa U ruaparauus. [IpumeHeHne aneTuieHa Ha OCHOBE CBOMCTB.
MexxkiaccoBasi U30MEpHs C aJIKaIUCHAMH.

Apenbl. benzon. Xwumudeckue CBOHCTBa O€H30i1a: TOpEHHE, pPEAKUUU 3aMELICHHS
(ramorenupoBanue, HUTpoBanue). [I[puMeHeHne 6eH30J1a Ha OCHOBE CBOMCTB.

IIpuponHble HCTOYHHUKHU YIJIEBOAOPOAOB. [IpupoaHblil ra3: coctaB, IPUMEHEHHE B KaueCTBE
TOIIUBA.

Hedts. CoctaB u nepepadbotka nedtu. [leperonka Hedru. HedrenpoaykTsr.

[IpaBuno B.B. MapkoBaukoBa. Knaccudukamnus u Ha3HavueHHe KaydaykoB. Knaccuduxanus u
Ha3Ha4yeHHe pe3uH. BynkaHuzanus kaydyka.

[Toyuenue anerunaeHa MUPOIU30M METaHa M KapOUIHBIM criocoboM. Peakius nmonumepuzanuu
BUHWIXJIOpUA. [[OMMBUHMIXIIOpU U €ro IpuMeHeHune. Tpumepuzaius aueTuieHa B 0eH307.

[Tonsitue 00 skcTpakiuu. BoccTaHoBIeHHE HUTPOOEH30J7a B aHWIMH. | OMOJIOTMYECKHH Psia
apeHoB. Tomnyon. HurpoBanue Ttonyosa. Tporui.

OcHOBHBIE HaNpaBJICHNS POMBIIIUIEHHOMN NepepaboTKH MPUPOTHOTO rasa.

[omyTHbIi HepTAHOH Ta3, ero nepepadoTka.

[Tpomiecchl TPOMBITIUICHHONW TiepepaboTku HedTu: KpekuHT, pudopMuHT. OKTAaHOBOE YHCIIO
OCH3MHOB M IIETAHOBOE YHUCIO JH3EJBbHOr0 TOIUIMBAa.KOKCOXMMHUECKOE MPOU3BOJICTBO M €ro
MIPOTYKLIHSL.

IIpakTyeckoe 3ansaTHe Ne6

Onpenenenne MOJIEKYISIPHONU (POPMYJIBI YIIIEBOIOPO 1A

Tema 2.3. Kuciopojacoaep:kamue oprannieckne coeJuHeHu st

Cnuprsl. [lonydyenue sTaHona OpoKeHUEM TIIIOKO3bI M THIpaTalei sTuieHa. [ uapokcuibHas
rpynna kak ¢yHKnuoHanbHas. [loHATHE O NpeAenbHBIX OJHOATOMHBIX CHHpPTax. XHUMHUYECKHE
CBOWCTBA 3TaHOJ]A: B3aMMOJACUCTBHE C HATpHEM, OOpa3oBaHHE MPOCTBIX U CIOXKHBIX 3(UPOB,
OKHCJICHHE B anblerun. llpuMeHenne 3TaHona Ha OCHOBE CBOWCTB. AJIKOTOJIM3M, €r0 MOCIEACTBHS U
IPEAYIPEKICHUE.

I'manepuH Kak MNpeACTaBUTEIb MHOIOAaTOMHBIX cnupToB. KaudecTBeHHass peakuus Ha
MHOI'0aTOMHBIE CIUPTHL. [IpuMeHeHue raunepuHa.

Denos1. duznyeckue U XUMUYECKHE CBOMCTBA (DeHosa. B3anMHOe BIIUSIHE aTOMOB B MOJICKYJIe
¢deHona: B3aMMOCHUCTBUE C THAPOKCHAOM HATpUsl M a30THOM kucioTo. Ilpumenenue denona Ha
OCHOBE CBOMCTB.

Aabaeruapbl. Ilonstue 00 ampaerupax. AJpAeruaHas Tpynna Kak —(yHKIMOHAJTbHAS.
@opmManbIerul U €ro CBOMCTBA: OKHMCIEHHE B COOTBETCTBYIOINYIO KHCIOTY, BOCCTAHOBIICHHE B
COOTBETCTBYIOIIMM cnupT. IlomydeHue anbIeruzioB OKHUCIEHHEM COOTBETCTBYIOLIUX CIIMPTOB.
[Ipumenenue popmanbaerua Ha OCHOBE €r0 CBOMCTB.

KapoOonoBble kucaorbl. [loHstne o kapOOHOBBIX KucinoTax. KapOokcuibHas rpymma Kak
(GyHKUMOHANbHAA. ['OMONIOrMYECKMH pAd MPENeNbHbIX OJHOOCHYBHBIX KapOOHOBBIX KHCIOT.
[Tonmyyenne KapOOHOBBIX KHCIOT OKHCICHHEM allbJeTHUA0B. XHUMHUYECKHE CBOWCTBA YKCYCHOM
KHCJIOTBI: OOIIMEe CBOWCTBA C MUHEpPAIbHBIMM KHCIOTaMH M peakuus stepudpukanuu. [Ipumenenue
YKCYCHOM KHMCJIOTBI Ha OCHOBE CBOMCTB. BbICHINE JKUPHBIE KHUCIOTHI Ha IIPUMEPE MAaJIbMUTUHOBON U
CTE€apUHOBOM.

Cao:xuble 3¢upsl 1 xKupbl. [lomyyeHne cinoxHbIx 3pupoB peakimeit srepuduxannu. CloxHble
3¢upskl B IpUpoje, ux 3HadeHue. [IpuMeHenne cioxKHbIX 3UPOB Ha OCHOBE CBOWCTB.
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Kupst kak cnoxubie 3¢upbl. Knaccudukarms xupoB. XuMUYECKHE CBOMCTBA JKUPOB: THIPOIU3
Y TUJIPUPOBAHUE KUJKUX )KUPOB. [[puMeHeHune upoB Ha OCHOBE CBOMCTB. MbLia.

YrieBoabl. YTIIEBObI, UX KiIacCU(UKAIMS: MOHOCaXapuabl (TIOK03a, PPYyKTO3a), TUCAXAPUIBI
(caxapo3a) u mojmcaxapuIbl (Kpaxmall 1 1eJUTI0I03a).

I'mioko3a — BemecTBO C JIBOMCTBEHHOW (DYHKIMEH — aidbAeruaocnupT. XUMHUYECKHE CBOICTBa
[JIIOKO3bI: OKHCIIEHHE B TJIOKOHOBYIO KHCJIOTY, BOCCTAHOBJIEHHE B COPOUT, CHMPTOBOE OpOKEHUE.
[IpumeHeHue II1I0K03bl HA OCHOBE CBOMCTB.

3HayeHUe YIJIEBOJOB B JKMBOW MPHUPOJAE W KU3HU uenoBeka. I[loHsaTMe o0 peakmusx
MOJTMKOH/ICHCAIIMH M THIPOJIM3a Ha MPUMEPE B3aMMOIIPeBpalieHnii: rimokos3a [ | moymcaxapua

MeTHioBBIi CIUPT U €ro HCIOJIb30BAaHUE B KAueCTBE XHMHUYECKOTO ChIpbsi. TOKCHYHOCTH
METaHOJa U MpaBujia TEXHUKH OE30MacCHOCTH MpH padoTe ¢ HUM. DTHIICHTIIMKOJb U €ro MpUMEHEHHE.
TOKCHUYHOCTh STUJICHTIMKOJIA M TMpaBujia TEeXHUKH Oe3omacHocTU mpu padore ¢ HuM.Ilomydenue
¢eHona ©3 TPONYKTOB KOKCOXMMHYECKOTO TPOM3BOACTBA M H3 OeHzona.llonukonaeHcanus
dbopmanpreruga ¢ ¢GeHosoM B (peHOTOPOPMATBICTHAHYIO CMONY. Ametanbaeruj. MHorooOpasue
KapOOHOBBIX KHUCIOT (II[aBesieBasi KUCJIOTa KaK JBYXOCHOBHAs, aKPHJIOBas KHCIIOTA KaK HelpeaeabHasl,
OcH30lHAs KHCIIOTa Kak apoMarhyeckas).MojodHOKHcIIoe OpoKeHHE TIIIOKO3bl. KuciomosiaouHbie
npoaykThl. CunocoBanre kopMoB. HutpoBanue 1emitono3sl. [Tupokcuaus.

Tema 2.4. A3oTcoaep:kammue oprannvyeckue coeaunenus. [loanmepnt

Amunsl. [Tonstue o0 amuHax. Anudarudyeckiue aMUHbI, UX KJIacCU(PUKAIUs U HOMEHKJIATypa.
AHUNMH, Kak opraHmueckoe ocHoBaHue. [lomydyenuwe aHwimHa w3 HuUTpoOeH30ma. [IpumeHeHmE
AQHUJIMHA HA OCHOBE CBOMCTB.

AMHUHOKHCJIOTHI. AMHMHOKHCIOTH Kak aM(poTepHbie IU(YHKIIMOHATIBHBIC OpPTaHHYECKUE
COeIMHEHUSl. XMMHYECKHUE CBOMCTBA AMMHOKHUCIIOT. B3aUMOJEHCTBHE CO WLIEIOYaMH, KUCIOTAMH M
JIpyr c Jpyrom (peakuusi mojiukoHjaeHcauuu). llentuanas cBa3p W nonunentuasl. [Ipumenenue
AMUHOKHCIIOT Ha OCHOBE CBOMCTB.

Beaxn. [lepBuunasi, BropuuHasi, TpeTUYHAsI CTPYKTYPBI O€JIKOB. XMMHUYECKUE CBOWCTBA OEIKOB:
ropeHue, JeHaTypalus, TUAPOIn3, IBETHbIE peakiuu. bruonornueckue GpyHKInN GENKOB.

IMoaumepsl. benku u nonucaxapuabl Kak OMOMOTUMEPHI.

[Inactmaccel. IlonydyeHue mMOAMMEPOB peakIMed MOJMMEPHU3ANMU W MOJUKOHICHCAIINH.
TepmoracTuyHble U TEPMOPEAKTUBHBIE TUTacTMacchl. [IpeacraBuTenu miactMace.

Bonokna, ux knaccuduxarus. [lonydenune BojgokoH. OTaenabHbIe MPEACTABUTEIN XUMHUYECKUX
BOJIOKOH.

AMMHOKanpoHoBass  KucioTa. KampoH Kak MpencTaBUTENb  IMOJMAMHUIHBIX  BOJIOKOH.
Hcnonb3oBanue ruiponn3a 0EIKOB B MPOMBIILIEHHOCTH. [[OMMBUHIIXIIOPH], TOTHTETPAPTOPITUIICH
(tedion). Denonodopmanpaeruaabie TwiactMaccehl.  Lemnymoua. IIpoMbinuieHHOE TPOM3BOJCTBO
XUMUYECKUX BOJIOKOH.

Tema 2.5. O0oOmeHne 3HaHUN 1O OPraHUYECKOM M HEOpPraHu4eckod XumuH. OCHOBHBIE
MOHATHSL OPTraHMYECKOW U HEOPTraHUYECKON XUMUU.

IIpakTHyeckoe 3ansaTue Ne7

['eHeTHuecKas cB3b MEXAY KJIacCaMHM OPraHUYECKUX M HEOPTaHUYECKUX COeTUHEHUN

Tembl pedepatoB, (10KIaT0B, COOOIIEHNIT), THAUBUAYAJIbHBIX IPOEKTOB

e bruoTeXHOIO0TUA U TeHHast HHKeHepus — TexHonoruu XXI Beka.

* HanorexHosioruss Kak NPUOPUTETHOE HANpPABJICHUE pPa3BUTUS HAYKHM U TPOU3BOJICTBA B
Poccuiickoit deneparumu.

» CoBpeMeHHBIE METO/IbI 00€33apaskKUBAHUSI BOJIBI.

* AJJIOTpONIHSI METAJIOB.

* Xuznub u nearenpHocth J1.J.Menneneena.

* «[lepnoaraeckomy 3aKOHY OyayIee He TPO3UT Pa3pyIICHUEM. .. »

* Cunre3 114-ro snementa — TpuyMmd poCcCHICKIX HUIUKOB-IIECPIIMKOB.
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* 3o0Tomsl Bogopoa.

* lcnonp30Banue palMOaKTUBHBIX N30TONOB B TEXHUYECKUX LIEJISIX.

* PeHTreHOBCKOE M3JIydeHUE U €T0 UCII0JI30BAHNE B TEXHUKE U MEAULIMHE.

* [[l1a3ma — 4yeTBEpTOE COCTOSTHUE BELIECTBA.

* AMop(¢HBIE BEIIECTBa B IPUPOJIE, TEXHUKE, OBITY.

* OxpaHa OKpyXawlled cpeabpl OT XHUMHYECKOro 3arpsisHeHus. KonudecTBeHHbIE
XapaKTEPUCTHKU 3arps3HEHMSI OKPYKAIOLIEH Cpeabl.

* [Ipumenenue TBEpAOTO U razoodpazHoro okcuaa yriaepoaa (IV).

* 3amumTa 030HOBOT'O IKPaHa OT XUMHUYECKOIO 3arpsiI3HEHUS.

* I'pyOoaucnepcHbie CUCTEMBI, WX KIacCU(UKAIMA U HCIOJIb30BaHHE B MPOodecCHOHATbHON
JEATENBHOCTH.

* KocmeTrnueckue renu.

* [IpuMmeHeHNE CYCIIEH3UN U AMYJIBCUN B CTPOUTEINILCTBE.

* MuHepaJibl 1 TOpHBIE TOPOJIbI KAK OCHOBA JIUTOC(EPHI.

* PacTBOpBI BOKpYT Hac. THUIIBI pacTBOPOB.

* Boza kak peareHT u cpezia 11l XUMHUYECKOT 0 Ipoliecca.

* )Kuznb u gesrensHocTh C.AppeHuyca.

* BkJtaJy 0TEUECTBEHHBIX YUEHBIX B Pa3BUTHE TEOPUH IJIEKTPOIUTUYECKON AUCCOLMALINH.

* YcTpaHeHHe )KeCTKOCTU BOJIbI Ha MPOMBIIIJIEHHBIX MPEATPUITHSIX.

* CepHas KHCIOTa — «XJ1€0 XMMHUECKON MPOMBILIUIEHHOCTH.

* lcnionp30BaHie MUHEPATBHBIX KHCIOT HA TMPEANPUATUIX PA3TUIHOTO TIPOGUIIS.

* OKCHJIBI M COJIM KaK CTPOUTENIbHBIE MATEPUAIIBI.

* Ucropus rumnca.

* [ToBapeHHas1 CONb KaK XMMUYECKOE ChIPBE.

* MHorONMHMKUi KapOOHAT KANBIUs: B IPUPOJIC, B POMBIIIIIEHHOCTH, B OBITY.

* Peakiiuu ropenust Ha MPOU3BO/ICTBE U B OBITY.

* BupryanbsHoe MOAeIMpOBaHNE XUMHUYECKHUX IIPOLIECCOB.

* DJIEKTPOJIU3 PACTBOPOB IEKTPOIUTOB.

* DJIEKTPOJIN3 PACIUIABOB AIEKTPOJIUTOB.

* IlpakTHueckoe mNpuUMEHEHHE  AJIEKTPOJIM3a:  paQUHHpPOBAHHE,  TajJbBAaHOIUIACTHKA,
rajgbBaHOCTETHsI.

* lcTopus nonyyeHus: 1 MpoU3BOJACTBA ATFOMUHHS.

* DIEKTPOIIUTHYECKOE MOTyYeHHE U paUHUPOBAHUE METH.

* Xuznp u pesrenpHocTs I [[9BH.

* Pojib METAJJIOB B HCTOPUM YEJIOBEUECKON HUBUIM3alMU. VIcTOpUs OTEUeCTBEHHOU

yepHOU MeTautypruv. COBpeMEHHOE METAIUTYPrU4eCKO€e MPOU3BOJICTBO.

* Hcropuss OTEUYECTBEHHOM LBETHOM METAIIypruu. Poib METauloB M CIIaBOB B HAy4HO-
TEXHUYECKOM IIpOrpecce.

* Koppo3ust MeTaisioB U criocoObl 3alUThl OT KOPPO3UH.

* lnepTHBIE MK G1aropoIHbIE ra3bl.

* Poxpaaronye cojii — TajIoreHbI.

* cTopust IBEICKON CITUYKHU.

* McTopusi BOSHUKHOBEHHUS U PA3BUTHUSI OPTaHUYECKON XUMUH.

* XKXuznsb u gearenbHocTh A.M.ByTtieposa.

* Butaimsm u €ro Kpax.

* PoJib 0TE€4ECTBEHHBIX YUEHBIX B CTAHOBJIICHUH U PA3BUTUU MUPOBOM OPTraHUYECKOW XUMUMU.

* CoBpeMEHHBIE IIPENICTABICHHS O TEOPUH XUMUYECKOI'O CTPOEHHUS.

* DKOJIOTUYECKHE ACTIEKThI HCIOIb30BaHUS YIIIEBOJOPOIHOIO ChIPbSI.

*  DKOHOMHYECKHE aCleKThl MEXIYHapOJHOIO COTPYJHHUYECTBA IO MCIOJIb30BAHUIO
YTJIEBOJOPOAHOTO CHIPBSI.

* Mcropust OTKpBITHSL U Pa3pabOTKU Ta30BbIX M HE(TAHBIX MeCTOpoXxaeHud B Poccuiickoit
denepanyu.
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* XuMUS YTI€BOJOPOIHOTO ChIpbs U MOs Oynyias mpodeccusi.

* YrneBoA0pOIHOE TOIUIMBO, €r0 BUJIBI M HA3HAYEHUE.

* CHHTeTHUYECKUE KaydyKU: UCTOPHUSI, MHOT000Opasre 1 MepCrieKTUBBL.

* Pe3nHOTEXHNYECKOE MPOU3BOJICTBO U €r0 POJIb B HAYYHO-TEXHUYECKOM IIPOrpecce.
* CBapO4YHOE IPOU3BOJCTBO U POJIb XMMHUH YIIIEBOAOPOJIOB B HEM.

* Hedts u

COTpYAHHUYECTBA.

° OpFB.HH‘-I@CKI/Ie BEUICCTBaA paCTHTeﬂbHOﬁ KJICTKHU, JOKA3aTCIIbCTBA UX HAJIMYUS B PACTCHUMU.
e Heoprannyeckue BellecTBa KIETOK pacTeHui. J[lokazarenbcTBa HMX HAJIMYHMS W POJIU B

pacTeHHH.

2.4. IEPEYEHDb IPAKTUYECKHWX 3AHATUI

3.XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB YUEBHOM JEATEJbHOCTH

CTYJEHTOB

€e TpaHCIOPTUPOBKAa KaK OCHOBA B3aMMOBBITOJAHOIO MEXIYHApPOIHOTO

Conep:xanue o0yueHust

XapakTepuCTHKA OCHOBHBIX BH/IOB [eAATEJIbHOCTH CTYACHTOB
(Ha ypoBHe y4eOHBIX AelCTBHI)

O0mast HeoOpraHu4ecKkasi 1 OpraHnvecKasi XuMMsi

Baxxkueiimme

XHUMHNYECCKHE NMTOHATHUSA

YMeHne 1aBath ONpEeIICHUEe U ONEPUPOBATH CIEAYIOIIUMHI
XUMUYECKUMH TOHATUSIMH: BELIECTBO, XUMHUYECKHH 3JIEMEHT,
aTOM, MOJIEKYJIa, OTHOCHUTEIIbHBIC aTOMHAasi M MOJIEKYJspHas
Macchl, HWOH, QJUIOTPONHs, M30TOMNbl, XHUMHUYECKas CBA3b,
AJIEKTPOOTPHUIIATEIBHOCTh, BaJICHTHOCTh, CTEIEHb OKHUCIICHUS,
MOJIb, MOJISIpHAsT Macca, MOJIIPHBIE 00BeM Ta3000pa3HBIX
BEIIECTB, BEIIECTBA MOJICKYJISIPHOTO W HEMOJEKYJISIPHOTO
CTpOCHUS, pacTBOpHI, BNIEKTPOJIUT W HEDJICKTPOJIUT,
ANEKTPOIUTHIECKAS JIMCCOTIHAIIHS, OKHCITUTEIh "
BOCCTAHOBUTENIb, OKHUCJIEHHWE M BOCCTAHOBJICHHME, TEIUIOBOM
3 dexT peakuu, CKOPOCTh XHMHYECKOW pEaKIuu, KaTajlus,
XMMHUYECKOE paBHOBECHE, YITIEPOJHBIN CKeJeT, (GyHKIHOHATbHAS
TpyIIa, H30MEPHUsl, TOMOJIOTHsI

OcCHOBHBIE
XUMHH

3aKOHBbI

DopMyIHpPOBAHHE 3aKOHOB COXPAHEHMSI MACChl BEIECTB U
IIOCTOSIHCTBA COCTABA BELIECTB.

YcraHOBKAa ~ IPUYMHHO-CICICTBEHHOM  CBSI3M  MEXKIY
CoJlep’KaHUEM 3THX 3aKOHOB M HANMCAaHUEM XUMUYECKUX (OopMy
U ypaBHECHUM.

YcraHoBKa 3BOJIIOLMOHHOM CYIIHOCTH MEHIEIEEBCKON U
COBPEMEHHOUW (OPMYTUPOBOK TMepuogudeckoro 3akoHa J[. .
Meunneneesna.

OObsicHeHne (buznUecKoro CMbICIIa CHUMBOJIUKH
MEePUOIUYECKON  TaOMWIBI XUMUYecKux diemeHtoB J[. U
MemnieneeBa (HOMEpOB 3J€MEHTa, MEPHOAA, TPYIIBI) U yCTaHOBKA
NPUYMHHO-CIEACTBEHHON CBSI3W MEXIY CTPOCHHUEM aroMa H
3aKOHOMEPHOCTSAMH  HU3MEHEHHS  CBOMCTB  JJIEMEHTOB U
00pa30BaHHBIX MU BEILECTB B MEPUOIaX U rpyHmax.

XapakTepucTuKa 3JIEMEHTOB MaJllbIX U OOJBIINX IMEPHUOJIOB
1o ux nosioxkenuto B [lepnoanueckoii cucreme /1. 1. MenneneeBa
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OcHOBHBIE TeOpHH
XUMHH

VYcraHOBKa 3aBUCHMOCTH CBOWCTB XMMHUYECKHX BEIIECTB OT
CTPOCHUS aTOMOB 00Pa3yIOLINX UX XUMUYECKUX JIEMEHTOB.

XapakTepucTHKa BAKHEHIIUX TUIOB XUMHYECKHX CBSI3€M U
OTHOCHUTEJILHOCTH PTOU THUIIOJIOTHH.

OO0BsICHEHNE 3aBHCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa
U CTPOCHUSI KPUCTALITNYECKUX PELIETOK.

DopmyIHpOBKa OCHOBHBIX MOJIOKEHU I TEOpUHU
ANEKTPOJUTUYECKON JUCCOLMALUM W XapaKTEpPUCTHUKA B CBETE
9TOM TEOPUM CBOMCTB OCHOBHBIX KJIACCOB HEOPTaHUYECKHUX
COEMHEHUM.

DopmyIHpOBKa OCHOBHBIX MOJIOKEHU TEOpUHU
XUMHNYCCKOI'O CTPOCHUA OpraHu4CCKUux COG,Z[I/IHGHI/Iﬁ u
XapaKkTEPUCTUKA B CBETE ITOW TEOPUU CBOMCTB OCHOBHBIX KJIACCOB
OPraHNYeCKUX COCIUHEHUN

Ba:kueiinme BeniecTna
U MaTepuajbl

XapakTepucTHKa COCTaBa, CTPOCHHUSI, CBOMCTB, MOJY4YCHUS U
npuMeHeHus BakHenmmx Metaiios (IA u Il A rpymnm, antoMuHus,
JKene3a, a B €CTECTBEHHO-HAydyHOM mpoduiie M HEKOTOphIX d-
DJIEMEHTOB) U UX COSAMHCHUH.

XapakTepucTHKa COCTaBa, CTPOEHHUSI, CBOMCTB, MOJY4YEHUS U
npuMeHeHus BaxkHeimux HemetamuioB (VIII A, VIIA, VIA rpynm,
a Takke a3zota u gocdopa, yriepoaa u KpeMHUS, BOJAOPOIA) U HX
COEMHECHU M.

XapakTepucTHKa COCTaBa, CTPOEHHUSI, CBOMCTB, MOJY4YCHUS U
NPUMEHEHUS BaXKHEUIINX KJIACCOB YIJIEBOJIOPOAOB (AJTKAHOB,
[IMKJIOAJIKAHOB, aJKECHOB, AJIKWHOB, apeHOB) M WX Haubosee
3HAYMMBIX B HAPOJHOXO3SIICTBEHHOM IUIaHE TIPEICTABUTEICH.

AHaNornyHasi XapakTepUCTUKA BaXKHEUIIIUX MPECTaBUTEIEH
JIPYTHUX KJIACCOB OPTaHMYECKUX COCTUHEHHI: METaHOJIa M 3TaHOJIa,
CJIOKHBIX 3(PHPOB, KUPOB, MBUI, aTbACTUIOB ((HOPMAIIBICTUIOB 1
areTanbIeTu/a), KeTOHOB (ameToHa), KapOOHOBBIX KHCIOT (YKCYyC-
HOM KHCJIOTBI, 1711 €CTECTBEHHO-HAYYHOT0 MpOoduIs mpeacTaBuTe-
Jed Jpyrux KJIacCoB KHUCIOT), MOHOCaxapuaoB (TJIFOKO3bI),
aucaxapuioB  (caxaposbl), TOJHMCAaxXxapuaoB  (Kpaxmajga H
[EJUTIONO03bI), aHWJINHA, AaMUHOKHUCIIOT, OETTKOB, UCKYCCTBEHHBIX U
CUHTETHUYECKHUX BOJIOKOH, KayuyKOB, IJIACTMACC

XUMHYEeCKHIl S3BIK H
CHMBOJINKA

Hcnonp3oBanne B ydeOHOH W mpodeccuoHaTbHOM
JEATEIbHOCTH XUMHUECKUX TEPMUHOB U CHUMBOJIUKH.

Ha3Banue wu3y4eHHBIX BEIIECTB MO TPUBHAIBHOM WIIH
MEXIYHAPOJAHOW HOMEHKJIAType W OTPAKEHHE COCTaBa 3THUX
COCIMHEHUH C MOMOIIBI0 XUMHUECKUX POPMYIL.

OTpakeHre XMMHUYECKUX MPOIECCOB C MOMOIIBI YPAaBHEHUH
XAMHYECKHX peaKui

XuMHYecKHe peakuuu

OOnbsicHeHHE CYLIHOCTH XUMHUYECKHUX IIPOLIECCOB.
Knaccudukanms  XUMMYECKMX  peakMii MO  pa3iu4YHBIM
IIPU3HAKAM: YUCILY U COCTAaBY NPOJYKTOB U PEATEHTOB, TEILLIOBOMY
apdexTy, HampaBileHHIo, (aze, HaTUUMIO  KaTaIMW3aTOpa,
U3MEHEHHMIO CTENEHEeH OKHUCIEHUS JJIEMEHTOB, 00pa3yrolux
BEIIECTBA.

VYcTaHOBKa MPU3HAKOB OOLIET0 M Pa3iIMYHOrO B THUIIOJIOTUU
pEaKUHii i1 HEOPraHUYECKON U OPraHUYECKON XUMHUH.

Knaccugukanus BemecTB M INPOLECCOB C TOYKH 3PEHUS
OKHCJIEHHUS-BOCCTaHOBJIEHUs. COCTaBIEHUE YPAaBHEHUN peakuil
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C TIOMOIIIBIO METO/a IEKTPOHHOro OanaHca.
OOBbsicHEeHHE 3aBUCHMOCTH CKOPOCTH XMMHMYECKOU peakIiuu
Y TI0JIO’KEHUS! XUMHUYECKOT0 PaBHOBECHSI OT Pa3IMYHBIX (PaKTOPOB

XuMunuyeckui BrinonHeHne XMMHUYECKOTO OJKCIEPUMEHTA B IIOJHOM
JIKCIIEPUMEHT COOTBETCTBUHU C MpaBUIaMH 0€30IaCHOCTH.
Habmonenue, ¢ukcanus ©  OmUCaHHE  pe3yabTaTOB
IIPOBEICHHOT0 SKCIEPUMEHTA
XuMnueckas [IpoBeneHue caMOCTOSTEILHOTO  IMOUCKA  XUMHUYECKOU
HHpopManus uH(pOpMallMd € HUCHOJB30BAaHUEM  PA3IMYHBIX HCTOYHUKOB
(Hay9HO-TIOMYJISIPHBIX M3JaHUN, KOMIBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB NHTEpHETA).
Hcnonb3oBanue KOMIIbIOTEPHBIX TEXHOJIOTUI IS
00paboOTKM ¥ Tepenayn XUMHUYeCKOoW uWHOOpMaIlmu ©u  ee
MPEJICTABICHUS B Pa3JIMYHBIX (hopMax
Pacuyersl mno VYcraHOBKa  3aBUCUMOCTM  MEXAY  Ka4eCTBEHHOM U
XUMHYeCKHM (GopMyJiaM M | KOJMYECTBEHHOH CTOPOHAMH XUMHUYECKUX 00BEKTOB M MPOLIECCOB.
YPABHEHHUSAM Pemenne pacueTHbIX 3aad MO XUMHUYECKUM ¢opMyliaM H
YpaBHEHUSIM
Ipodunasuoe U OObsicHEeHHEe XMMHMUYECKUX SIBICHUH, TMPOUCXOMAAIIUX B

npogeccuoHAIBHO 3HAYMMOE
coJepiKaHue

npupoze, OBITY U Ha IIPOU3BO/ICTBE.

OnpeneneHre BO3MOXKHOCTEH MPOTEKAHHUS XUMHYECKUX
MpPEBPAICHUI B Pa3IMYHbBIX YCIOBUSX.

CobutoieHne mpaBuIl KOJIOTHYECKH TPAMOTHOTO MTOBEACHUS
B OKPYXKarOLIEH Cpere.

OneHka BIMSHUS XUMHUYECKOTO 3arpsi3HEHUs OKpYXKarollen
Cpelbl Ha OPraHU3M YE€JIOBEKA U JPYTUe )KUBbIE OPTaHU3MBI.

Colmroienre mpaBml 6€301acCHOTO OOpPAIIEHUS ¢ TOPIOYHUMHU
¥ TOKCHYHBIMH BEIIECTBAMH, TA0OPATOPHBIM 000PYIOBAHUEM.

[ToaroToBka pacTBOpPOB 3aJaHHON KOHIIGHTPAllUUd B OBITY U
Ha IIPOU3BOJICTBE.

Kputnueckast  omeHka  JOCTOBEPHOCTH
nH(}OpMaIIH, TTOCTYMAONIEH U3 Pa3HBIX HCTOYHHKOB

XUMHUYECKOU

OCHOBBI OMOXUMUH

BBenenue

O3nakomiieHHE ¢ OHATHEM Omoxumwus. OnpeneneHue pou
OmoxumMun (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOU

KapTHUHBI
MHpA U MPAKTUYECKOUN AEATEILHOCTH JIIOACH.
OOydeHne TmpaBWIaM TEXHUKH  OE30MACHOCTH  MPHU

MMPOBCACHNHN XUMHNYCCKUX SKCIICPUMCHTOB.

Paznen 1. Xumuyeckuii cOCTAaB OPraHu3MoOB M o01ee MOHATHE 00 00MEeHe BelleCTB U

JHEpPruu
XuMH4ecKHii  CoCTaB N3yuenue XUMHUYECKOTO cocTaBa OpraHU3MOB.
OpPraHu3sMoB U odomee | O3HaKOMJIEHUE C TOHSATHEM «OOMEH BelecTB». DopMHUpOBaHUE

MoHATHE 00 00MEHe BellecTB
W JHEPruu

YMEHHsI IPOBOJIUTh CPABHEHHUE XMMHUYECKON OpPTaHU3alUU KUBBIX
1 HE)KUBBIX OOBEKTOB,

OOBSCHATh 3HAUCHUE XHMHYCCKHMX 3JIEMCHTOB, OCHOBHBIX
HECOPTraHWYECKUX W OpPraHWYECKHX COCJAMHCHUH B KIETKE,
OPUBOIUTH TMPUMEPHl XUMHYECKHX PEaKIHMid IUIACTUYECKOTO U
SHEPreTUIEeCKOro 0OMeHa BEIeCTB.

Pa3zgen 2. Beakmu

2.1. Crtpoenne u pyHKumumn |

[Tomydyenue TpeACTaBICHHS O CTPOCHUHM  OEIKOBOM
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0eJIKOB

MOJIeKyJ bl (HIepBUYHASA, BTOPUYHAS, TPETHYHAs, YETBEPTHUYHAS
CTPYKTypa O€NKOB) M QYHKIHIX OCIIKOB.

dopmupoBaHHEe ~ yMEHHUS ~ ONpenessiTh  Oenku B
OMOJIOTUYECKHUX KHUJKOCTSX, IPOBOJUTh KaUECTBEHHBIC PpEaKINH
Ha AMMHOKHCIIOTHI U OCJIKH.

2.2. IHenTuanl

[Tentunel. Ilpupoansie
MIEITUIBL, X
(bU3HOTIOTHYECKOE 3HAUCHHE.

[Monmyuyenue IpeCTaBICHUS 0 nenTuaax u
(HU3HOIOTHYECKOM 3HAYEHUHM MPUPOAHBIX MENTHIOB, O IpoIecce
JIeHaTypaluu OEJIKOB.

Paznen 3. ®epmeHTHI

3.1. CsoiicTBa [Tonmyyenue npencraBieHus 0 pa3HOOOpazuu (HEpPMEHTOB, UX
¢depvenToB MPUPOJE U POJIH B KIIETKE, CBOMCTBAX U MEXAHU3Max JCUCTBUS.
®opMHUpPOBAHKUE YMEHHUS MPOBOAUTH CPABHUTEIBHBIN aHAIN3,
JenaTh  BBIBOJABI HAa  OCHOBE  PE3YJbTaTOB  XMUMHYECKHX
HKCIEPUMEHTOB.
3.2 3uayenue ¢epMeHTOB B [lomyyenue mnpencraBieHHs O MEXaHU3ME  JIEHCTBHS

o0MeHe
OpraHusMe

BEIIEeCTB B

(depMeHTOB, aKTHBAaTOpax W MHrUOMTOpax (HepMEHTOB, Crocobax

HOJTYYCHHS U TPAKTUIECKOM 3HAUYCHUU (PEPMEHTOB.
dopmupoBaHue YMEHUs OOBSICHATD pe3yJbTaThI

XMMHYECKUX 3KCIIEPUMEHTOB HA OCHOBE MOJYYCHHBIX 3HAHHH.

Paznea 4. ATD

4.1. Buojgornueckoe
okucjenue u cuures ATD

[TonmyyeHue mpencTaBleHUl O CTPYKType M OMOJIOTHYECKON
pomm  AT®, »ramax »HepreTuyeckoro oOMeHa B  KIETKE,
B3aMMOCBSI3H JIBIXaHUS U OPOKEHHUS.

@dopmMuUpOBaHME YMEHHUS JIeNaTh BBIBOJBI Ha OCHOBE
IOJIyYUEHHBIX 3HAHWW, IPOBOAUTH CpPAaBHUTEIbHBIA  aHAIM3
IIPOLIECCOB FOPEHUS U IbIXaHUSI.

Paznen S. HykjienHOBbBIE KHCJIOTBI

6.1. Crpoenne u pyHKIUH
HYKJIE€MHOBBIX KHCJIOT

Wzydenue ctpoeHus u GyHKUINN HYKJICHMHOBBIX KHCIIOT.

DopMuUpOBaHUE YMEHUS IPOBOJUTH CPABHUTEIIbHBIN aHAIIN3
OETKOB M HYKJICHMHOBBIX  KHCJIOT, peliaTh 3aJadyd 1o
MOJIEKYJIIPHOM OMOJIOTHH.

6.2. buosornyeckasi poJib
JAHK un PHK pasanuynbix
BH/I0B

[Tomyyenue mnpencrtaBiaenus o ¢yaknusx JHK u PHK
pa3IMYHBIX BUJIOB.

dopMHpOBaTh  YMEHHME  COCTaBJIATH  CPAaBHUTEIIBHYIO
xapakrepuctuky JHK u PHK, BunoB PHK mno ux crpykrype u
(YHKLIUAM; KaueCTBEHHOI'O ONPEAEICHHsS IPOAYKTOB T'MIpPOJIN3A
PUOOHYKIICONPOTEHHOB.

Pa3zgen 6. Buocunres 0ejxkoB

7.1. Kox 0e1KOBOIo CHHTE3a

®dopMupoBaHWE 3HAHWK O MAaTPUYHON cxeMe OHMOCHMHTE3a
0enkoB, MexaHu3Me Ouocunrtesa (perutukanuun) JJHK.

7.2. JTankl omocuHTe3a

0€JIKOB

N3yuenune sTanoB OMOCHHTE3a OEITKOB.
DOpMHUpPOBAHUE YMEHUU IOCTPOCHUS CXEMBI
Oenka, OOBSICHEHHS B3aUMOCBSI3U CTPOCHUS W

OuocuHTEe3a
byHKIMHA
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| tpancnoptHoii PHK.

Pasznen 7. BuraMmuHbI

7.1. BUTaMHUHBI M1 HX POJIb B
o0MeHe BellecTB

[TonydyeHue mnpencTaBieHUd O OMOXMMHYECKOH poOld |
IMPUPOJHBIX HCTOYHUKAX BUTAMUHOB.

DopmMUpOBaHHE YMEHUS NMPOBOJUTH KAYECTBEHHBIE PEAKIIUU
HA BUTAMHHBI

Pa3gen 8. Yriaesoabl

8.1. Crpoenue u ¢yHkINH
yIJIeBO/10B

3HaAKOMCTBO C KjaccH(UKaIMen, cCTpoeHneM U QyHKIHUSIMHA
YTJIEBO/IOB.

dopMupoBaHUE YMEHHUS MPOBOIUTHh KAYECTBEHHBIC PEaKIIUU
HA YIJIEBOJBL.

8.2. O0MeH yri1eBO10B

[Tomyyenue mnpencraBieHuss 00 OOMEHE YIJIEBOJOB U
JEHCTBUY 3TaHOJIa HA OPTaHU3M YEJIOBEKA.

dopMHUpOBaHUE  YMEHHS  ONPENEeNATh  C
XUMHNYCCKHUX peaKLII/Iﬁ YIJICBOJbBI B MMIICBBIX MPOAYKTAX.

IIOMOIIBIO

Pa3zgen 9. JIunuabl

9.1. MHorooopasue u 3HaKOMCTBO C KJaccu(puKanueil, CTpyKTypol, CBOMCTBAMH U
OmoJiornyeckoe  3HaveHHe | QYHKUIUSAMU JIUIHUJIOB, UX OMOIOTUYECKON POJIBIO.
JHMNUA0B
9.2. CgoiictBa H 00MeH [Tonmyyenue mpenacraBieHuss 0 OOMEHE KHPOB, CTPOCHUU U
JIMTIHI0B (GYHKIUSAX BOCKOB, CTEPOHI0B, (OChHOIUIHIOB.

Pasznea 10. 'opmoHbI 1 X poJib B 00MeHe BeleCTB

10.1. I'opMoHBI B HX PoOJIb B
o0MeHe BellecTB

[Tonmyuyenue npeacTaBaeHus O TOPMOHAX, UX KiacCU(UKAUU
1 OMOJIOTHYECKOUW POJIH, O TPUMEHEHUH TOPMOHOB B MEJIUIIMHE U
CEJILCKOM XO3SUCTBE.

Pasnen 11. IIpo6.ieMbl 6HOXMMHUYECKOH IKOJIOTHH

11.1. AHTpPONOreHHbIEe
OHOAKTHBHBIC BellecTBa M
npoo6JjieMbl  XMMHUYECKOI0
3arpsizHeHus onocgepbl

[Monydenne  mpexacraBieHus 00 AHTPOITOTEHHBIX
OMOaKTHBHBIX  BEIIECTBAX W  mpobiemMax  XUMHYECKOTO
3arpsi3HEHUST  OMocdephl; PKOJIOTHYECKH O€30IacHBIX CIoco0ax
BO3JICHCTBUS HAa pa3lUYHbIE BUIBl JKUBOTHBIX, PACTCHUU, U
MHUKPOOPTaHU3MOB.

dopmMupoBaHWE  yYMEHHUS  aHAJIU3UPOBATh  MPUYUHBI
XUMHYECKOTO 3arpsi3HeHHsI Onocdepsl M OmpeaesiTh BO3SMOXKHBIE

IyTU CHUKEHUS MOCIEACTBUI HA OKPYKAIOLIYIO CPENY.

4. YCJIOBUSA PEAJIU3AIIMU TPOTPAMMBI YYUEBHOM TV CHUIIIMHBI

4.1. TpeGoBaHus K MUHHU
Peanu3zanust nporpaMmsl T

MaJIbHOMY MaTepPHAJIbHO-TEXHHYECKOMY 00ecrnedeHn 0
pedyeT Hanuune KabuHeTa €CTeCTBEHHOHAYYHBIX TUCIUIUINH.

O6GopynoBanue kKa0MHETa eCTECTBEHHOHAYYHbBIX TUCIHMILINH:
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Jlocka MarHuTHO-MapkepHas (1moBopotHas) - 1; PH-merp pH-150MU - 5; Becbl aHanuTHueCcKue
OHAUS PA114C - 1; mHabops! 1a00paTOpHOTO 00OPYAOBAHUS M CTEKJIA ISl TPOBEACHHUS XUMHUYECKUX
OTIBITOB - |; HAOOP XMMUYECKHX PEAKTHUBOB JUIs IPOBEIEHUS JTaOOpaTOPHBIX padoT - 1; aBToMar ams
Moiiku 1 ae3uHpexuu madoparopHoro crekina Bosch SMS 69M68 - 1; akBanuctumasitop OMO 13-

4-02 - 1; rtabmuua "PacTBOopuMOCTH coOJeil, KHCIOT M OCHOBaHMW B Bome" - 1; TaOnwmia
"[lepuonuueckas cucrema xuM. ’nemeHToB J[.M.Menneneea" - 1; cnenuaqiu3upoBaHHBIE CTOJIBI
000py/IOBaHHBIE CHCTEMOW BOJOCHAOXKEeHHsI W BojgooTBeAcHust - 10; paboumx wmect — 25;

MeYaTHBIC/3JIEKTPOHHBIE  JIEMOHCTPAIIMOHHBIE  TOCOOMS, y4eOHO-METOAMYECKHE T0COOus B
BHGKTpOHHOM/He‘-IaTHOM BHUJIC

4.2. UapopmannonHoe odecrievyenne o0ydyeHus. IlepedyeHb peKoMeHIyeMbIX Y4eOHBIX M3IaHMI,
NuTepHeT-pecypcoB, 10NMOJHUTENbHO JUTEPATYPbI.

OcHoBHas1 iuTEparypa:

1.  Meroauyeckoe mocoOMe Ui CaMOCTOSATENBHOW pabOThl MO Y4eOHOH IUCIMILIMHE
«Xumusy» /coct. U.I1.LEBrykoBa. — CII6.:. CII6KT, 2016.

2.  boromonosa, N.B. Heopranuyeckas xumusi: yuebHoe mocobue st crya. yupexa. CI1O/
N.B.boromornoga. - M.: Ansdpa-M, THOPA-M, 2016.

3. HBanos, B.I'. Heopranuueckass xumusi: KpaTkuid Kypc: yueoHoe nocodue / B.I'. ViBaHoB,
O.H. T'eBa. - M.: KYPC: UH®PA-M, 2014.

4.  WBanos, B.I'. Oprannyeckast XumMusi: KpaTKuii kypc: yuebnoe nocodue / B.I'. IBanos, O.H.
I'ea. - M.: KYPC: UHOPA-M, 2015.

5. HBanos, B.I'. OcHoBbl xumun: yue6nuk / B.I'. UBanos, O.H. I'eBa. - M.: KYPC: UH®PA-
M, 2014

6. Ayspman, TJI. OcHoBbl Ouoxumum: yuebHoe mocobue / T.JL.Ayspman,
T.I'.I'enepanosa, I .M.CycnstHok. — M.: UTHOPA-M, 2017.

7. Buonorus: yaueOHUK U mpakTukyM Uit ctyd. yupexa. CIIO/mox pen. B.H. Spsiruna. —
M.: FOpaiit, 2017.

8. Buosnorus: yaebHO-MeToAnYECKOE TOCOOUE sl CAaMOCTOSATENbHOM paboThl. B 2 u. Y.1.
/coct. M.M.Bomnkoga. — CII6.: C.- [lerepOyprckuii KoJiepk TeIeKoMMyHuKarui, 2015.

9. Buosnorus: yaebHO-MeToAMYECKOE TOCOOUE ISl CAMOCTOSATENIbHOM paboThl. B 2 u. Y.2.

/coct. M.M.Bomnkoga. — CII6.: C.- [lerepOyprckuii KoJmepk TeIeKoMMyHuKarui, 2015.

JonosHuTE/IbHBbIE HCTOYHUKHU:

1. buonormss B Tabmuiax W cXemax: IS IIKOJbHUKOB W aOWTYpPHEHTOB/COCT.
A.B.Onumenko. - CI16.: Buktopus mitoc, 2016.

2. Bacunesckas, E.M. Heopranmyeckas xumus: ydeOHoe mocobue s CIIO/ E.N.
Bacunesckas, O.U. Ceuxo, T.JI. [lleBuosa. - Mu.: PUIIO, 2015.

3. lapmun, A.Il. Opranmveckas XuMHsS B pPHCYHKaxX, TaOnMIax, cxeMmax: ydeOHOe
nocobue/ A.Il. I'apmun. - CI16.: XUMU3 AT, 2017.

4. Epemuna, E.A. Xumus. CrnpaBoyHMK IIKOJbHUKA: yueOHoe mocobue/ E.A.Epemuna,
O.H.PspxoBa. - M.: MockOBCKHI TOCyAapCTBeHHBIN yHHBepcuTeT nMeHu M.B. JlomonocoBa, 2014.

5. Epoxun, .M. Xumumsa:  yueOHUK ans  crya.  cped.  npod.  yueO.
3aBeaeHnit/l0.M.Epoxun. - M.: Axagemus, 2010.

6. Epoxun, FO.M. COopHHMK 3aay W yINpaXKHEHUH MO XUMUU (C AUTAKTHYECKUM
MaTepuaioM): yaeOHoe mocodue ais ctya. cpea. npod. yueo. 3apenennii /HO.M.Epoxun, B.U.®poros.
- M.: Axagemus, 2010.

7. 3asn, P.I'. buonorus: yuebnoe mocobue s nmocrynatomux B By3bl/P.I.3asm. — MH.:
Brpim. mikoia, 2015.

8. Ky3pmenko, H.E. Xumust: 1151 IKOJIBHUKOB CTapIIMX KJIACCOB M MOCTYHAIOIINX B BY3bI:
yuebHOoe mocobme/ H.E. Kysemenko, B.B. Epemun, B.A. TIlomkoB. - M.: MockoBckuit

rocynapcTBeHHbI yHuBepcuTeT uMeHu M.B. JlomoHnocoBa, 2015.
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9. Cracp, H.®. Obmas u Heoprannueckas xumus: crnpaBoyauk it CITIO/ H.®. Crace. -
Caparos: [IpodobpazoBanue, 2017.

10. HBanos, B.I'. Oprannueckas Xumusi: KpaTkuii kypc: yaeOHoe nocodue / B.I'. iBanos, O.H.
I'eBa. - M.: KYPC: UHOPA-M, 2015.

HNHTepHET-pecypcehbl:

1. Enunas xomnekuus IMQPPOBBIX 00pa3oBaTENbHBIX pPECypcoB [DIEKTpOHHBIA pecypcl:
dbenepanbHbIi 00pa3oBaTeIbHBIN MopTal. - Pexkum moctyma: http://schoolcollection.edu.ru/catalog/,
CBOOOTHBI.

2. EnmHoe okHO mocTyma K oOpa3oBaTelnbHBIM pecypcam [DJIEKTPOHHBIA pecypc]:
dbenepanbHBI 00pa30BaTENbHBIN MOpTaN. - Pesxxum qocryma: www.window.edu.ru, cBOOOTHBIIH

3. ®enepanbHbIil LIEHTDP I/IH(1)OpMaHI/IOHHO-06p330BaTeJ'II)HI)IX peCypcoB. Xumus
[D71eKTpOHHBIN pecypcl. Pexum JIOCTyma:
http://fcior.edu. ru/catalog/meta/4/mc/d1sc1p11ne%2OOO/m1/4 18/p/page.html, cBoGoHBIi1.

4.  Virtulab [DnexTpoHHBIN pecypc]: BUpTyanbHas oOpa3zoBareibHas Jadoparopusi. - Pexum
nocrtyna: http://www.virtulab.net/, cBOOO HBIH.

5. Alhimikov.net. Tlonme3nas wuHpopMmammss 1O XumuH [DIEKTPOHHBIN  pecypcl:
nH(pOpMaAITMOHHO-00pa30BaTENBHBIN CalT. - Pexxum moctyna: http://www.alhimikov.net/ , cBoOOTHBIA.

6. Hepsdbuna, I'.M. Opranuuyeckas xXumus [DJEKTPOHHBIH pecypc|: HHTEPaKTUBHBIN
MYJIbTEMEINA-YIeOHHK 11 yqamuxcs crapmeit mkonsl/ 1. Jlepsouna, I'.B.Kantapus; Camapckuit
rOCyJapCTBEHHBIN YHHUBEPCUTET. - PexkxuM noctyna: http:// www.chemistry.ssu.samara.ru/, cBOOOIHBIA.

7.  Xumus [DIEKTPOHHBIN pecypc|: IJIEKTPOHHBIM YYEOHBIM KOMIUIEKC JIS IIKOJHHUKOB. -
OTKpbITHII KOJUTEIK.- Pesxkxum noctyna: http://chemistry.ru/, cBOOOAHBIIA.

8. Bcest Ouonorus [ DneKTpoHHBIN pecypc]: 00pa3oBaTeNbHBIN CalT. - Pexxum moctymna:
www. sbio. info, cBOOOIHEIIA.

9. Tect i aOUTYpUEHTOB 1O BCEMY IIKOJBHOMY KYypCy OHOJOTHM [DJIEKTPOHHBINA
pecypc]. - Pexum goctyma: http://Sballov.qip.ru/test/shkolnaya-programma/test-po-biologii/,
CBOOOIHBII.

10. buosnorus; Oxonorus [OnexkTpoHHBI  pecypc]: BUKTOpUHA/BopoHexcKuii
MeJaroruyecKuii  yHUBEpcUTeT. - Pexum gocryma: http://www3.vspu.ac.ru/deold/bio/bio.htm,
CBOOOTHBIN.

1. buonorus [DnexkTpoHHBIA pecypc]: IEKTPOHHBIN y4eOHBI KOMIUIEKC IJIS y4-Csl CT.
kiaccoB/OTKpBITHIN Kowie k. - Pexxum nocrymna: http://www.biology.ru/, cBoOOIHBIIA.

12. Koznenko, A.I'. CaliT yunrens OMOJOTUN ISl YIUTENEH, TeX, KTO YIYUTCS caM U yUUT
npyrux [OnektponHslii pecypc]/A.I.Kosnenko. - Pexum pgoctyna: www.kozlenkoa.narod. ru,
CBOOOIHBII.

13. buonorus B Bompocax u oTBeTax [ONeKTpoHHBIM pecypc]. - Pexum nocryna:
https://rc.nsu.ru/distance/Biology/Archives/contents.html, cBoOGO HBIH.

14. buonorums g IWIKOJABHUKOB  [DNEKTpoHHBIM pecypc]. - Pexum nocryna:

http://bril2002.narod.ru/biology.html, cBoG0aHBIIA.

5. KOHTPOJIb U OIIEHKA PE3YJIbTATOB OCBOEHMS YUEFHOU
JUCIHUIIVIMHbI
KoHTposib W oOLEHKa pe3ylbTaToB OCBOEHUS Y4eOHOW JUCLUIUIMHBL OCYIIECTBISIETCS
IpernojaBaresieM B TpoIecce MPOBENEHHUS MPAKTHUECKUX M CaMOCTOATEIbHBIX paloT, MpOBEepKe
JIOMAIIHUX 3a/laHUM, TECTUPOBaHMS, a TAKXKE OLEHKHU BBIMOJIHEHHS 00y4alOUIMMUCS WHIUBHIyalbHbBIX
3aJaHMii, CaMOCTOSATENBHBIX paboOT, MpPOEKTOB, ucciaenoBaHuid. IlpomexxyrouHas arrectanus
npoBoAuTCs B hopme nudpepeHIITHPOBAHHOIO 3a4eTa.

23



Pe3yabTaTnl 00yueHus
(oCBOECHHBIE YMEHUS1, YCBOCHHbIE 3HAHUSA)

®opMbI M METOABI KOHTPOJISA U
OLICHKH Pe3yJIbTATOB 00y4eHUsl

YMmenuns:

Ha3zpiBaTh U3Y4YCHHBIE BELICCTBA 1o
«TPUBHAJIIBHOW) WM MEXKIYHAPOJIHON HOMEHKIIATypaM;

IMPAKTUYCCKUEC 3aHATUA

OHpGI[eJIHTB BaJICHTHOCTb U CTCIICHb OKHCJICHUA
XUMHYECKHX DJIEMEHTOB, THUIl XMMHYECKOH CBS3U B
COCIMHEHUSIX, 3aps]l UOHA, IPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJ, THI KpPUCTANIMYECKOW pEIIeTKH, XapakTep
Cpcabl B BOIOHBIX pacTBOpax, OKHCJINUTCIIb u
BOCCTaHOBUTEIb, HAIPaBJICHUE CMEUICHHsS] PaBHOBECHUS
MO/ BIMSHHEM pAa3lIUYHBIX (aKTOPOB, H3OMEPHI HU
T'OMOJIOI'Y, MNPpUHAIJIC)KHOCTD BCIIIECCTB K pa3HbIM
KJlJaccaM HEOPraHWYEeCKUX M OPraHUYECKUX COCIMHEHMIA;
XapaKTCp B3aWUMHOI'O BJIMAHUA ATOMOB B MOJICKYJIAX,
TUMNBI PEAKIUd B HEOPraHUYECKOM M OPraHU4YeCcKOu
XHAMUU,;

MMPAKTUYCCKUC 3aHATHA,
nabopaTopHbIe pabOThI, TECTUPOBAHUE

XapaKTepI/IBOBaTB QJIEMCHTHI 110 UX ITOJOXKXCHUIO B
[Tepmonnueckoii cucreme JI.M. MennaeneeBa; oOmue
XAMHUYECKHE CBOMCTBA METAJLJIOB, HEMETAJIOB,
OCHOBHBIX KJIACCOB HEOPTaHUYECKUX M OPTraHUYECKHX
COCIMHEHUH; CTPOEHHWE U CBOWCTBA OPraHUYECKUX
COCMMHEHUH  (YIJIeBOAOPOAOB, CHUPTOB, (EHOJIOB,
aJIbACTUA0B, KCTOHOB, Kap60HOBI>IX KHCJI0T, aMHUHOB,
AMUHOKHCJIOT ¥ YTJICBOJIOB);

nabopaTopHbIe pabOTHI

O6’b$ICH$ITI> 3aBUCUMOCTL CBOMCTB XHMHYECKOT'O
3JIeMEHTa U 00pa30BaHHBIX UM BEILECTB OT MOJIOXKEHHUS B
[lepronnueckon cucTemMe J.N. Menneneesa;
3aBHCHUMOCTh CBOWCTB HEOPTaHUYECKUX BEIECTB OT MX
cocTaBa W CTPOEHHUsA, IPUPOLY XUMHUECKOW CBSI3H,
3aBUCHUMOCTb CKOPOCTH XHUMHUYECKOW peakuuud OT
pa3sTUYHBIX  (PAKTOPOB, PEAKIMOHHOW CIHOCOOHOCTH
OpPraHMYECKUX COCIMHEHUN OT CTPOEHUSI X MOJIEKYII,

KOHTpOJIbHast padoTa,
7a00paTOpHbIE M TPAKTUYECKHUE
3aHATHUSA

BpINOJNHATE  XMMUYECKMH  JKCIIEPUMEHT IO
pacrlo3HaBaHUIO  BAKHEMIIMX  HEOPraHUYECKHX  H
OpPraHUYECKHX BEIIECTB, MOJYYEHUID KOHKPETHBIX
BEIIECTB, OTHOCSIIMXCS K HW3YYEHHBIM KjaccaM
COCIMHECHU;

n1abopaTopHbIe pabOTHI

[IpoBoUTH pacdeTsl 0 XUMHUYECKUM (OpMysIaM U
YpaBHEHUSM PEAKIINIA;

MPAKTUYCCKUC 3aHATUA

OCYH_IGCTB.H}ITB CaMOCTOSITEIILHBIN IIOUCK
XUMHYECKOW ~ WHOpMamuu ¢ HCIOJIB30BAHHEM
Pa3IMYHBIX HCTOYHHKOB (CHpaBO‘-IHBIX, HayYHBIX H
HAYYHO-TIOMYJISIPHBIX ~ U3JJaHWH, KOMIBIOTEPHBIX 0a3
JNaHHBIX,  pecypcoB  IHTepHeTa); HCII0JIL30BaTh
KOMITHIOTEPHBIE TEXHOJIOTHUHU 111 00pabOTKU U TIepeadn
XUMHY. THPOPMALIMU U €€ MPEACTABICHUS B PA3IUUYHBIX
dbopmax;

caMmocTosiTenbHas pabota
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HUcnonb3oBarh mNpuUOOpETEHHbIE 3HAHUA M
YMEHHsIT B  NPAKTHYECKOH  [eATeJJbHOCTH H
MOBCEIHEBHOM KM3HU:

Jlist moHUMaHusI TI00ABHBIX MPOOJIeM, CTOSIIUX
nepe/1 4eT0BEYECTBOM: IKOJIOTHUYECKUX, YHEPTETUUECKHUX
U CBIPbEBBIX;

OOBsicHEHUS XHUMHYCCKHX SIBIICHHH,
MPOUCXOJSAIINX B MPUPOJE, OBITY U HAa TPOU3BOJACTBE,
AKOJIOTUYECKH TPAMOTHOTO TOBEICHUS B OKPY)KAIOIICH
cpeze.

WHAWBUIAYAIbHBIE  TBOPYECKHE
3aJaHus

WHIAWBUIAYAIbHBIE  TBOPYECKHE
3aJaHus

Suanus:

e DJeMEHTapHbIA COCTaB KIETKH, HEOPraHUYECKUE U
OpraHUYECKUE BEILIECTBA KIIETKHU.
e CymurHoctb OMOXHUMHUYECKUX MPOLIECCOB,
MPOTEKAIOIIUX B KIETKE, KPYroBOPOT BEIIECTB U
MpeBpalIeHe SHEPTUHU B KIJIETKE, OPraHUu3Me.

Y CTHBIN Onpoc, TECTUPOBAHUE,
caMOCTOsITeNIbHAs paboTa,
npakTudeckas padbora,
npenocrasieHue pedepaTon

e Bxknax BwlgarommMxcs y4eHBIX B pa3BUTHE
OMOXUMUH.
e BHOXMMHYECKYIO TEPMUHOJOTHIO U CUMBOJIHKY.
YMenns: VY CTHBIN ONIPOC, TECTUPOBAHUE,

¢ HaOIIOJaTh ¥ M3y4aTh SIBJICHUS U CBOMCTBA BEIIECTB;
® OITMCHIBATH PE3yIbTAaThl HAOIIOACHUI;
® BBIJIBUTATh TUIIOTE3HI;
¢ 0TOMpaTh HEOOXO0MMOE 000pyIOBaHUE IS
IIPOBE/ICHUS SKCIIEPUMEHTA, aHATM3UPOBATh
pe3ynbTaThl XUMUYECKUX 3KCIIEPUMEHTOB;
® CHCTEMAaTH3UPOBATh TOJIY4YEHHYIO HH(POPMALIUIO B
BHE TaOJINIL;
® 00CY)XIaTh pe3yabTaThl SKCIICPUMEHTA, YIaCTBOBATh
B IUCKYCCHH;
® pemiaTh dJIeMEeHTapHble OMOJIOrHYECKUEe 3a/1a4H,
COCTaBJISAT DJIEMEHTAPHYIO cXeMy OMOCHHTE3a
Oenka;
® CpaBHHMBATh CTPOCHHE MOJIEKYJ] OpPraHMYECKHX
COeIMHEHUH, JIeTIaTh BHIBOIBI;
J HAXOJUTh MH(POPMALMIO 1O TEME B PA3IUYHBIX
MCTOYHUKAX U KPUTHYECKH €€ OICHUBATb.

caMOCTOSTeNIbHAs paboTa,
npakTuyeckas padora

Hcnonb3oBaTh npnoOpeTeHHBIEe 3HAHUS U YMEHHUSA
B INPAaKTHYECKOH MOEATCIbHOCTH H IIOBCEIHCBHOM
KU3HHU:

o Jlns coOJroIeHHsT Mep PO UITAKTUKH
OTpaBIICHWM, BHUPYCHBIX M JPYyrux 3a00JIeBaHUH,
CTPCCCOB, BPCAHLIX IMPHUBLIUCK; IpPaBUJI MOBCACHHUA B
OBITY ¥ B IPUPOJHOM Cpejie.

[ouck nnpopmarmu u ee 06padoTKa.
[Ipenocrasienne pedepaTon

e OIeHKM 5JTUYECKUX acleKToB B  o0xactu
OMOTEXHOJIOTHH
3HaHuA:
BajKHelIMe XHMHYECKHe TOHATHS: BelecTBo, | Tekymui KOHTPOIb:

XAMHYECKHUM 3JIEMEHT, aTOM, MOJIEKYJIA, OTHOCUTEIIbHBIE
aTOMHass W MOJIEKYJISIPHAsT MAcCChl, HWOH, aJJIOTPOIIHS,

YcrHbIi oIpoc,
CaMOCTOSITENIbHAS

TECTUPOBaHUE,
pabora,

25



M30TOITBI, XUMUYECKasl CBS3b, DIICKTPOOTPHLIATEIHHOCTS,
BAJICHTHOCTb, CTENEHb OKUCJICHUS, MOJb, MOJSpHas
Macca, MOJIAPHBIH 00BEM Ta3000pa3HBIX BEIIECTB,
BEIIECTBA  MOJICKYJISIPHOTO M HEMOJIEKYJISIPHOTO
CTPOCHHS, PACTBOPHI, DICKTPOIUT U HEIIEKTPOJIHT,
ANIEKTPOJIUTUYECKAsT ~ JUCCOLUAIMS, OKHCIUTEIb U
BOCCTAHOBHTENIb, OKHCICHHE H  BOCCTaHOBIICHHE,
TEIIOBOH 3(PQPEKT peakuuu, CKOPOCTb XUMHUYECKOU
peaknum, KaTaJm3, XMUMUYECKOe paBHOBecHE,
YIJIePOAHBI  CKeleT,  (yHKUMOHAJbHAs  TIpymIa,
M30Mepusi, TOMOJIOTUS

OCHOBHbIC 3aKOHBI XMMHHM: COXPAHEHUS MACCHI
BEILECTB, MIOCTOSIHCTBA cocraBa BEILIECTB,
Ilepuonnueckuii 3akon .M. Menaeneesa

OCHOBHBIC TCOPHUHA XUMHUHA

BajkHelllIMe BellecTBAa M MaTepHaJbl: BaKHEHIINE
MCTAJIJIbI U CI1JIaBbI

cTpoeHre U GYHKIMH PA3TUYHBIX TPYII OPraHHYECKUX
coenuHeHUN (OeNKu, YriieBOAbI, JIUIH/IbI, HYKICHHOBEIC
KUCJIOThI, AT®), OHOTOTMYECKH AaKTHUBHBIX BEIIECTB
(BUTaMHHOB, TOPMOHOB)

CYHIHOCTH  OMOJIOTMYECKHX  MPOIECCOB:  OOMEH
BEIIECTB U MIPEBpaIlleHUE SHEPTUHU B KIIETKE, OPraHU3ME;
BKJIQ[ BBIIAOIMXCS (B TOM YHCIE OTCYCCTBEHHBIX)
YUeHBIX B pa3BUTHE OMOXMMHYECKON HAYKH;
OMOXUMHYECKYIO TEPMHHOJIOTHIO U CHMBOJIUKY.

MpaKTUIecKast pabora,

MIPEIOCTABIICHUE pedeparos
MpEe3EHTaIH.

HUToroBeiift KOHTPONb:
JuddepennrpoBanHbIii 3a4eT

u
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6. KOHKPETU3AILIMA PE3YJIbTATOB OCBOEHMSI YUEBHOM JJUCIATLJIMHBI

Ha3Banus npaktndeckux pador,
NPAaKTUYECKHUX 3aHIATUH JJaOOpaTOPHBIX padoT

Ymers:

e Ha3piBaTh M3y4yeHHBIE BelIECTBA IO
«TPUBUAIBHOM 15810 MEKTYHapOAHOMN
HOMEHKJIaTypaM;

e OnpenensaTh BaJEHTHOCTh U CTEMEHb
OKHUCJICHUS ~ XMMHYECKHX  DJIEMEHTOB,  THII

XUMHUYECKON CBSI3M B COECIMHEHUSX, 3apsj HOHa,
IPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ, THUI
KPUCTAIJIMYECKON PpELIETKH, XapaKTep Cpenbl B

BOJTHBIX pacTBopax, OKHCIIUTEIh "
BOCCTaHOBUTEITb, HarpaBJIeHUE CMEIICHHUS
paBHOBECHSI  TOJX  BIUSHHEM  Pa3IUYHBIX
¢daxTopoB, N30MEPBI U TOMOJIOTH,

IIPUHAUICKHOCTh BEIIECTB K Pa3HBIM KJlaccaMm
HEOPraHMYECKUX WU OPraHMYECKUX COEIAMHEHU;
XapakTep B3aMMHOIO BIIMSHHA aTOMOB B
MOJIEKYJIaX, THIIBI PEAaKLUi B HEOPTaHWYECKOU U
OPraHUYEeCKOU XUMUHU;

e XapaKTepu3oBaTb 3JEMEHTHl [0  HUX
nosnoxenuto B Ilepuonnueckon cucreme JI.M.
MengeneeBa; oOIMEe XUMHYECKHE CBOKCTBA
METAJIJIOB, HEMETAJJIOB, OCHOBHBIX KJIacCOB
HEOPraHWYECKUX WM OPraHMYECKUX COCIMHEHUU;
CTPOCHUE U CBOMCTBA OPraHUYECKUX COCIUHECHUU
(YTJIeBOJIOPOIOB, CIUPTOB, (PEHOJIOB, aIbIACTHIIOB,
KETOHOB,  KapOOHOBBIX  KHCJIOT,  aMHHOB,
aMHHOKUCIIOT U YIJIEBOJIOB);

e CocraBiieHue
HM30MEpPOB

e OmpesiesiecHHe  MOJIEKYISIPHOU  (pOpMYyJTbI
yraeBoaopoaa

CTPYKTYPHBIX  (opmy
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3HaTh:

e BajKHeHIIMEe XHMMHYECKHe TIOHSTHA:
BEIIECTBO, XUMHYSCKUH 3JIEMEHT, aTom,
MOJICKYJIa, OTHOCHUTEJIbHEIE aToMHas u
MOJIEKYJIIpHAss  MacChbl,  HOH, ajyIoTpomnus,
H30TOIIBI, XAMUYECKast CBSI3b,

SJICKTPOOTPULATCIIbHOCTb, BAJICHTHOCTL, CTCIICHDb
OKHCJICHUSI, MOJIb, MOJSIpHAs Macca, MOJSPHBIN
0o0beM  ra3000pa3HBIX  BEMIECTB, BEIIECTBA
MOJICKYJISIPHOTO U HEMOJICKYJISIPHOTO CTPOCHHS,
pacTBOpPBI,  3JCKTPOJUT U HEDJICKTPOJIUT,
IIEKTPOTUTHYECKAS TUCCOIMAIIHS, OKUCIUTEh U
BOCCTAaHOBUTC/Ib, OKHMCJIICHUC W BOCCTAaHOBJICHHC,

TETIJIOBOM ahdext peakiuu, CKOPOCTH
XUMHUYECKOW pEeaKIWH, KaTain3, XUMHYECKOe
paBHOBecHE, YIIIEPOIHBII CKEJIeT,

(G yHKIIMOHATBHAS TPYIINa, H30MEPHs, TOMOJIOTHS
® OCHOBHbIC 3aKOHBI XMMHM: COXPaHEHUs

Macchl BEUIECTB, MOCTOSIHCTBA COCTAaBa BEILECTB,

Ilepuonnuecknii 3akon J[.11. Menaeneesa

Tema 1.1. OcHOBHBICE TOHATHS M 3aKOHBI
XHUMHHU

Tema 1.2. [Tepuonnueckuii 3aKOH.
[lepuonnueckas cucrema Jl.Mi.MenneneeBa u
CTPOEHHUE aToMa

Tema 1.3. Ctpoenue BemiecTBa

CamocrosiTesibHast padoTa

PaGora ¢ xoHCTIEKTOM

PaGora ¢ yueOHoi1 nuTeparypoit

[ToaroroBka pedepaTtoB U COOOIICHUN IO
TeMam:

e AioTponHble  MoaudUKaIMKM  yriepoja
(amma3, rpadwut), Kuciaopoaa (KHCIOPOJI, O30H),
oJioBa (cepoe u 6enoe o0JI0Bo).

e [loHaTHE O XHWMHYECKOH TEXHOJIOTHH,
OMOTEXHOJIOTHH U HAHOTEXHOJIOTHUHI

e PaTi0aKTUBHOCTD.

o I/ICHOHBBOBaHHG pa,Z[I/IoaKTI/IBHBIX
HM30TOIOB B TEXHUYECKHX LICIAX.

e PEHTT€HOBCKOE€  M3IyYeHHE U  €ro
HCIIOJIB30BAHUC B TCXHUKEC U MCAUIINHC.

e MoaenupoBaHue KakK METOJI

MIPOTHO3UPOBAHNS CUTyallul HAa IPOU3BOJICTBE.

o [lonisipHOCT,  CBSI3M U TOJSAPHOCTH
MOJICKYJIBI.

e Konnencanus.

e TeKkyuecTb.

¢ Bo3ronka.

e Kpucramusarnus.

o CyOnmumarius u 1ecyOonmmanus.

e AHOMaNM PU3NIECKUX CBOMCTB BO/IBI.

¢ XKukue kpucTaIb.

e MuHepasibl U TOpHBIE
MIPUPOJIHBIE CMECH.

® OMYJIbCUU U CYCIICH3UH.

e30/11 (B TOM YHUCIE a’3pO30JU) MU TEIH.
Koarymsiuust.

e CuHepesuc.

MOPOJBl  KakK
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YMmeTh:

® BBINOJIHATE XUMUYECKUIN IKCIIEPUMEHT I10
paclo3HaBaHUIO BAXKHEUIINX HEOPTaHUYECKUX U
OPraHNYEeCKHX BEUIECTB, MOJIYYEHUIO KOHKPETHBIX
BEILIECTB, OTHOCSIIMXCSA K HM3YYECHHBIM KJaccam
COCIUHCHMI,

e [[poBoauTh pacyeTsl MO XUMHUYECKUM
dbopMynaM U ypaBHEHUSIM PEaKIIHIi;

e PacueTsl MO0 XUMHYECKUM
yYpaBHEHUSIM

e CocraBiieHUe ypaBHEHUH
MOJICKYJISIPHOM 1 MOHHOU (opM

e Peakmu HOHHOTO OOMEHa

e O0mMe cBOMCTBA METAJIOB

dbopmynam u

peakuuii B

3HaTh: OCHOBHBIE TEOpHUU XUMHUU

Tema 1.4. Bona.
DNEeKTpOoNUTHYECKAs TUCCOLUALIMS

Tema 1.5. Knaccudukanmsi HeopraHuueCcKux
COCIMHEHHUIN U UX CBOMCTBA

Tema 1.6. Xumuueckue peakuuu

Tema 1.7. MeTtaniabl 1 HeMETaIIbI

Tema 2.2. YriieBoaopoAsl U UX HTPUPOJHbBIE
HCTOYHHUKHU

Tema 2.3.
OpraHUYeCcKUEe COCAMHEHUS

Tema 2.4. AzoTconepiailiue OpraHu4eCcKue
coenuHenus. [lommumMepsl

PacTtBOpBHI.

Kucnoponconep:xaine

CamocrosiTesibHast padoTa

PaGora ¢ xoHCTIEKTOM

PaGora ¢ yueOHoi1 muTeparypoit

[ToaroroBka pedepatoB U COOOIICHUN IO
TeMam:

1. PactBopenue KaK ¢busuKo-
XUMHYECKUM Tpoliecc.

2. Tennossle 3¢ heKThI pu
pPacTBOpPEHUH.

3. Kpucramnoruapats!.

4, Pemenwne 3a1au Ha MacCOBYIO JIOJTIO
PacTBOPEHHOTO BEUIECTBA.

5. [IpumeneHnne BOJbI B TEXHUYECKHUX
LEJISX.

6. JKecTkocTh BOABI M CIOCOOBI €€
yCTpaHEHUSI.

7. MuHepaibHbIE BOABI.

8. [IpaBuna paszbaBieHuss  CEpHOU
KHCJIOTBI.

9. Hcnonb30BaHue CEPHON KUCIOTHI B
MIPOMBIIIICHHOCTH

10. Enxue mienoun, X HCIOIL30BaHHUE

B IPOMBIIIJICHHOCTH.

11. l'amenas u HerameHas HU3BECTh, €€
MIPUMEHEHUE B CTPOUTEIILCTBE.

12. ['uric u anebGactp, rTUTIICOBaHHE.

13. [TonsiTre 006 A1eKTpOIH3E.

14. DNEeKTPOIN3 pacIlIaBoB.

15. DNEeKTpOJIN3 PacCTBOPOB.

16. DJIEKTPOJIUTUYECKOE  TMOJy4eHUE
ATIOMHUHHUS.

17. [IpakTHueckoe IIPUMEHEHHUE

29




AIIEKTPOITH3A.

18. l'anpBanomIIaCTHKA.

19. laneBanocrerus.

20. PapunupoBanue LIBETHBIX
METaJUIOB.

21. Karanus.

22. ['omorenHsle ¥  TE€TEpOreHHbIC
KaTaJn3aTophl.

23. IIpoMOTOpBL.

24. Karamutnueckue saapl.

25. HNHrnéuropsr.

26. Koppo3ust MetaiuioB: Xumuyeckas

U DJIEKTPOXUMHUYECKasI.
217. 3aBUCUMOCTb CKOPOCTH KOPpO3UHU
OT YCJIOBHMM OKpPYXKarOLEeH CPebl.

28. Knaccudukamms KOPPO3UH
METAJIJIOB 110 PA3JINYHBIM MPU3HAKAM.

29. CrocoObl  3alIUTBl METAUIOB  OT
KOPPO3HUH.

30. IIpon3BOCTBO UyryHa U CTaJIN.

31. [Tonyuyenue HEMETAJJIOB
(paKkIMOHHON TEeperoHKON >HUAKOrO BO3AyXa MU
ANEKTPOJIU30M  pPacTBOPOB  WJIM  PacIlIaBOB
3IEKTPOJIUTOB.

32. CunukatHasi IPOMBIIUIEHHOCTb.

33. [Ipon3BOACTBO CEPHOM KUCITOTHI.

34. Peaknuu OKHCJICHUA u
BOCCTAHOBJICHHS] OPraHUYECKUX BEILECTB.

35. CpaBHenue KI1acCU(UKALIUN

COCIMHCHUN W KiIacCH(PUKAIMK PEaKuuid B
HEOPraHUYECKON U OPraHU4eCKON XUMUH.

Ymersn:

e OCyHIECTBIISITH CAMOCTOSATENbHBIA TOUCK
XUMHYECKOH HMH(OpPMAIIUM C MCIIOJIb30BaHHEM
Pa3IUYHBIX MCTOYHUKOB (CIPABOYHBIX, HAYUYHBIX
Y Hay4YHO-IIONYJISIPHBIX M3JaHUM, KOMIIBIOTEPHBIX
6a3 JAHHBIX, pecypcoB HNHuTtepHera);
HCIIOJIb30BaTh KOMIIBIOTCPHBIC TCXHOJIOTUU JJIA
00paboTKu u nepeaadn XUMHUYECKOU
UHPOpPMALIUK U €€ MPEICTaBICHHUS B PA3IUYHBIX

I'emetnueckast CBSI3B MEXAY KilaccaMHu
OpPraHU4YC€CKUX U HCOPraHN4CCKUX COCIMHECHUI

dbopmax;
3HaTh: Tema 2.1. OcHoBHbIE MIOHATHS
e BaKHeHIIHe BellecTBa M MaTepHaJbl: OpraHquCKOﬁ XAMUHU W TEOpHA  CTPOCHUA

BaKHEHIIIE METAJIIbl U CIUIABEI

OpraHUYeCKUX COCTUHEHUHN

CamocrosiTesbHast padoTa

Pabora ¢ xoHCTIEKTOM

Pabota c yueOHoOIi muTepaTypoit

[TonroroBka pedeparoB UM COOOLICHHHA IO
TeMaM:

1. Knaccudukanus u  Ha3HaueHHe
Kay4JyKOB.
2. Knaccudukanus u  Ha3HayeHHE
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pE3UH.

3. Bynkanuszanus kaydyka.

4. [Tonydyenue anerwieHa MUPOIU3OM
MeTaHa ¥ KapOUIHBIM CIIOCOOOM.

5. Peaknus MOJIMMEPHU3aUU
BUHUJIXJIOPHUJIA.

6. [TonuBuHUIXIOPUT u €ero
MIPUMECHCHHE.

7. Tpumepuszanus areTUiIcHa B
OCH3011.

8. [TonsiTHe 00 FKCTPAKITUH.

9. BoccranoBnenne HuTpoOeH3oa B
aQHWIHH.

10. I'omonoruyeckuii psix apeHoB.

1. Tonyomn.

12. Hurposanue Tonyoia.

13. TpoTum.

14. OcHoBHbIE HaIIPaBIICHUS
MIPOMBIIIIIEHHOH IepepadOTKH MPUPOIHOTO Ta3a.

15. [Tonyraeii  HedTsIHOM ra3, ero
nepepadoTKa.

16. [Tpoueccol MPOMBIIUICHHON
nepepadoTKu HePTH: KPEKUHT, pU(OPMUHT.

17. OxTaHOBOE€ 4YHCIO OEH3MHOB U
[[ETAaHOBOE YHCJIO JU3ETHHOTO TOILTUBA.

18. Koxkcoxumnueckoe npou3BOACTBO U
€ro MPOAYKIIUS

19. MeTtunoBslit COIUPT U €ero
MCIOJIb30BaHNE B KAYECTBE XUMUYECKOTO CHIPBSI.

20. TOKCMYHOCTh METaHOJa U MpaBHIIA
TEXHHUKHU 0€30MacCHOCTH IIpH paboTe ¢ HUM.

21. DTUJIEHTJIUKOJb u €ero
MIPUMEHCHHE.

22. TOKCHYHOCTh  STWJICHIVIMKOJIS U

MpaBWJIa TEXHUKH OE30MacCHOCTH TpU paboTe C
HUM

23. [Tony4yenue ¢eHona U3 MPOIYKTOB
KOKCOXMMHMUYECKOTO IIPOU3BOCTBA U U3 OEH30a.

24. [TonukonaeHcamus popMalibIeruia
¢ ¢enosioM B peHOTOPOPMATTBICTHAHYIO CMOJTY

25. [TonsTne 0 keroHax Ha mnpuMepe
alieToHa.

26. [IpuMmeHeHne aleToHa B TEXHUKE U
MIPOMBIIIJIEHHOCTH

27. Mmoroo0pasue KapOOHOBBIX

KHUCJIOT (IaBesieBasi KUCIOTa KaK JBYXOCHOBHas,
aKpwiIoBass ~ KHCJIOTa  KaKk  HempeneibHas,
OCH30lHas KMCIIOTA KaK apOMaTHYeCcKas ).

28. [TnenkooOpa3ytomue Maca.
3aMeHa JKUPOB B TEXHUKE HEIHUILEBbIM ChIPHEM.

29. CuHTreTnueckue MOIOIIE
CpeACTBa.

31




30. MoouHOKHCII0€ OpoxeHue
[JIFOKO3BI.
31. Kucnomonounbie mpoayKThI.
32. CunocoBaHue KOpMOB.
33. HutpoBanue 1emtono3sl.
34. ITupokcunus.
35. CooOmiennss o  Oenkax,  HX
CBOMCTBAx U IPUMEHEHUU
36. [IpoMebInieHHOE MIPOU3BOACTBO
XUMHUYECKHUX BOJIOKOH
Ymeth [IpakTrueckoe 3anstue Ne§
. MpPOBOJIUTh KauyeCTBEHHbIE peakiuu Ha | Tema  2.1. KauectBennsie  peakuuu Ha
b yHKIIMOHATIbHBIE TpYyIMIIbI OpPraHUYECKUX | aMUHOKHCIIOTHI U OEJKHU
BEILECTB; IIpakTnueckoe 3anarue Nel4
Tema 7.1. KauecTBeHHbBIE peaKIUX HA BUTAMUHBI
IIpakTnueckoe 3anarue Nel5
Tema 8.1. KauecTBeHHBIE peaKIIMH HA YTJIEBOIbI
. MOJIb30BAaThCA CPABHEHUEM M CHUHTE30M,

cucreMaru3aleri u 0000IIeHHeM Ha YpPOBHE
yqe6H0r0 MaTepI/Ia.Ha, BBICKA3bIBATh Cy)K,Z[eHI/IH (6]
CBOMCTBaxX BEIECTB Ha OCHOBE WX CTPOCHUS H O
CTpOGHI/II/I BCIICCTB I10 UX CBOﬁCTBaM;

L] HpOBO,Z[I/ITI: C&MOCTOHTGHBHBII‘;I IIOHUCK
HEO00XO0INMOMI nHpopmauu, co3/1aBaTh
Hp€3€HTaI_II/II/I pe3yanaTOB HO3HaBaT€JIbHOI>'I n
MPAKTUYECKOU JIEATETLHOCTH C HCIIOJIb30BaHUEM
MYJIbTUMEIUMHBIX PECYPCOB M KOMIIBIOTEPHBIX
TEXHOJIOTHI;

[IpakTrueckoe 3anstue NelQ
Tema 3.1. HaGnronenue pacuiernyieHus epoKcuaa
BOJIOpOJ1a PEpMEHTOM KaTana3on

Beenenue
IToaroroska JTIOKJIAJIOB, Mpe3eHTalHI 0
MPAKTUIECKOM MTPUMEHEHUN 3HAHUN OMOXHMHH.

3HaTh

o KAueCTBCHHBIC pEaKlMM Ha BaKHEUIMe
(GyHKIIMOHATLHBIE TPYIITIBI OpTraHUYECKHUX
BEIIIECTB;

. CYILIHOCTh OCHOBHBIX 3TAIlOB

YTJIEBOJHOTO, OEIKOBOTO, JIMIMMIHOTO, TMYTH HX
B3aMMO/ICCTBUS U B3aMOCBSI3H;

. CTpOCHHUE, CBOWCTBA, OHOJOTMYECKYIO
pOTb W TMPAKTUYECKOE 3HA4YCHHE JIMIHUJIOB,
yrieBofoB  (TNIOKO3a, (pykro3a, TrajakTosa,

KpaxMmaj, IIeJUTI0JI03a), aMHUHOKHCIIOT, OEJIKOB,
HYKJIEMHOBBIX KHCIIOT, BuUTamMuHOB (C, A, JI, E,

[IpakTrueckoe 3ansitue Ne§
Tema  2.1. KauecTtBeHHBIE
AMMHOKHUCJIOTHI U O€JIKH
IIpakTnueckoe 3anarue Nel4
Tema 5.1. KauecTBeHHbBIE peaKIUi HA BUTAMUHBI
IIpakTnueckoe 3anarue Nel5

Tema 8.1. KauecTBeHHBIE peaKIMH HA YTJIEBOIBI

peakuud  Ha

Tema 1.1.

XWMHYECKUH COCTaB OPraHW3MOB U  oOIee
MoHATHE 00 OOMEHE BEIIECTB U YHEPTUU B KUBOU
pupoJie

Tema 3.2.

3HavyeHne (QGepMEeHTOB B OOMEHE BEIIECTB B
Opranusme

Tema 8.2. OOMeH yrieBoa0B

Tema 9.1. CBoiicTBa 1 OOMEH JTUINIOB

Tema 10.1. TopmMoHBI W WX pOJbL B OOMEHE
BEIIIECTB
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rpymisl B);
. YCIIOBUS, HEOOXOMUMBIE AJIsI COXpPaHEHUs

BUTAMUHOB B IHUINEBBIX MPOIYKTaX, OBOIIAX M
$pyKTax;

. BIMSHUE THIO- W THUINEPKOHIICHTPAIMN
TOpMOHOB, BUTAMHHOB, q)epMeHTOB Ha COCTOSSHHUC
3JI0POBbBSI YEIIOBEKA,;

. npaBuia  paboOTBl ¢ HM3YYCHHBIMHU
OpPraHMYECKUMHU BEIIECTBAMH ¥ XHMHUYCCKHM
o0opynoBaHueM;

Tema 2.1. Ctpoenue u GyHKIIUU OEITKOB

Tema 8.1. CtpoeHue u pyHKIIUHN YTICBOIOB

Tema 6.2. buonormueckas pons JIHK m PHK
Pa3IUYHBIX BUIIOB

Tema 5.1. Butamunel U uX poib B OOMEHE
BEILECTB
Tema 5.1. ButamuHbl U HX poib B OOMEHE
BEILIECTB

Tema 10.1. T'opmoHBI M HX ponb B oOOMEHe
BEILIECTB

Tema 1.1. Xumuueckuil cOCTaB OpPraHU3MOB H
oOmee moHsATHE 00 OOMEHE BEIIECTB M SHEPTHHU B
YKUBOW MIPUPOJIE

CamocrositenpHas padbora

PaGora ¢ xoHCTIEKTOM

PaGora ¢ yueOHoi1 muTeparypoit
IToaroroBka TIpe3EHTaLNH,

JTOKJIa/I0B 110 TEMaM:

1. Opranuyeckue BEIIECTBA  PACTUTEIBLHOU
KJIETKH, I0Ka3aTeIbCTBA UX HAJIUYUS B PACTEHUMU.

2. Heopranmueckue BemIECTBA KJIETOK PACTEHUM.
JlokazarenbCcTBa UX HAJTUYUS U POJIM B PACTEHUMU.

3. buo-, Makpo-, MUKPO3JIEMEHThl U UX pOJb B
KU3HU pPacTEHUS.

4. TlpakTuueckue IOKa3aTeNbCTBA OOPa30BAHHUS
OPraHMYECKUX BEUIECTB B pACTEHHUH  IyTEM
¢dotocunTe3a. [loBblieHWE  MPOIYKTUBHOCTH
(doToCHMHTE3a B HCKYCCTBEHHBIX AKOJIOTHYECKUX
CUCTEMax.

5. Butamunsl, epMeHTBI, TOPMOHBI U UX POJIb B
opranuzme. Hapymienuss mpu uUX HEZOCTATKE U
n30BbITKE.

pedbepatoB  u

YMers
Pemate smemeHTapHbIE OHMONIOTMYECKHE 3a/auH,
COCTaBJIAATh CXeMy OMOCHHTE3a OerKa

IIpakTuueckoe 3anarue Nel3

Pemenue 3amau mo MoJieKysipHOM OMOTOTHH
Tema5.2. buonornueckas pons JHK um PHK
Pa3IUYHbBIX BUJIOB

Tema 6.1. Kon 6enkoBoro cuHTe3a

Tema 6.2. Dransl 6uocuHTE3a OEIKOB
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3HaTH
CtpoeHne u (QYHKIIMOHHPOBAHHE XPOMOCOM,
JAHK, PHK pa3nu4HbIX BUIOB

Tema 5.2. buonormueckas ponsr JIHK m PHK
Pa3JINIHBIX BUOOB

CamocrosrenbHas paboTta

Pabora ¢ xoHCTIEKTOM

Pabota c yueOHoOIi muTepaTypoit

[ToaroroBka pedeparoB U TOKIAJA0B IO TEMaM:

1. Crpoenne u GyHKIHH prUOOCOM M MX POJIb B
OonocuHTE3e Oenka.

2. Sapo Kak LEHTP yIpaBJICHUS
KUBHCACATCIbHOCTBIO KJICTKHU, COXpPaHCHHUA U
nepefayv  HACJEACTBEHHBIX  IMPU3HAKOB B
IIOKOJICHUAX.
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