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MNOSCHUTEJBbHASA 3AIINCKA

Pabouas nporpamMmma pazpaboTaHa B COOTBETCTBUU CO CIETYIOIIUMU
JIOKyMEHTaMHU:

-(eepanbHbIM TOCYIapCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM CPETHETO
npodeccruoHanbHOro oOpazoBanus 1o npodeccun 35.01.23. «Xo3siika
ycaab0bl», 3apeructpupoBanHbiM B MuHtocte Poccun 20.08.2013 Ne 29500,
YTBEPKJIEHHBIM IIpUKa30M MuHucTepcTBa 00pa3oBanus U Hayku Poccun ot
02.08.2013 r. Ne 690 (pexn. ot 09.04.2015 Ne 389);

-pEeKOMEHIALUAMH 10 OPTaHU3aLNU OTyYEHUs CPEIHET0 0011Iero 0opa3oBaHus B
npejenax 0CBOSHUsI 00pa30BaTeNbHBIX IPOrPaMM CPETHETO MPOPECCHOHATBLHOTO
oOpa3oBaHus Ha 6a3e OCHOBHOTO 00I1Iero 00pa30BaHUs C YUETOM TpeOOBaHUM
(benepanbHBIX TOCYAAPCTBEHHBIX 00PAa30BaTEIbHBIX CTAHJAPTOB U MOJTydaeMon
npodeccuu WM CHeHaTIbHOCTH CPEeIHEro MPO(eCCHOHATBHOTO 00pa30BaHUs
(muceMo [lenaprameHTa rocy1apCTBEHHOM MOJIUTUKH B cepe MOArOTOBKH
pabounx kaapos u JIIO Muno6pnayku Poccun ot 17.03.2015 Ne 06-259) (OI'AY
«®UPO» 25.02.2015 r.) 1 X yTOYHEHUSIMU U JOTIOJIHEHUSIMU, OJ00PEHHBIMU
Hayuno- metonnueckum copetom L{I1O u cuctem kBanuduxanuu GI'AY
«D®UPO» (mpotokois Ne 3 ot 25 mas 2017 1.); ¢ yuetom [IpumepHoit ocCHOBHOM
00pa3oBarebHOM MPOrpaMMbl CPEAHETO O0IIEro 00pa3oBaHusl, 0JOOPEHHOM
peteHueM deaepaabHOro y4eOHO- METOIMYECKOTO 0ObETMHEHUS 110 0011IeMy
obpazoBanuio (mpoTokost oT 28 utoHs 2016 . Ne 2 / 16-3);

-IIPUMEPHOI MPOTrpamMMoii 00111e00pa3z0BaTeNbHON yUeOHOM TUCITUTUINHEI
«XuMus» ais mpodecCuoHaIbHBIX 00pa3oBaTenbHbIx opranusauuii / O.C.
["a6puensn, N.I'. OctpoymoBa.- M.: U3narensckuii neHTp «Akamemus», 2015-42
c.

ConeprkaHue MporpaMMbl peaau3yeTcsi B IIPOLIECCE OCBOEHUS
00y4JarouMMucs OCHOBHOM MPpoQecCHOHAIbHON 00pa30BaTeIbHON MPOrpaMMbl
MOJTOTOBKY KBATU(PUIIMPOBAHHBIX padOUUX, CIyKallIUX O npodeccuu
MacTtep cenbCKoX03iCTBEHHOTO MPOU3BOJICTBA € MOJIYYEHUEM CPEIHETO OOIIEero
o0pazoBaHusi, pazpaboTaHHoi B cooTBeTcTBUM ¢ TpedoBanusmu ®I'OC CIIO.
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1. TACIOPT PABOYEH ITPOI'PAMMBbBI
YYEBHOU JUCIHUITJIMHbI «XUMMUA»

1.1. O6acTh NpUMEHEHUS POTrPaAMMBbI
Pabouas mnporpamMma yuyeOHOW JUCHMIUIMHBI «XHUMHS» SBISIETCS  4YacCThbIO
IPUMEPHOM OCHOBHOW MNpPOQPECCHOHAIBHON 00pa30BaTeNbHON MPOTrpaMMbl B
cootrBercTBUM ¢ PI'OC no mpodeccun CITO: 35.01.23. Xo3siika ycaabObl.
1.2. MecTo y4eOHOIl MCHMILIMHBI «XHMMHS» B CTPYKType OCHOBHOI
npodeccnoHanbHOii  o0pa3oBaTeibHOWl  mporpaMmbl:  0Oa3zoBas  ydeOHas
JTUCITUTIIINHA 001Ie00pa30BaTeILHOTO ITUKJIA.
1.3. Hean m 3agayum y4eOHOM IMCUMIUVIMHBI «XMMHS» — TpPeOOBaHMA K
pe3yJIbTaTaM OCBOCHMS Y4eOHOM AUCHUIIIUHBI:
Conepxkanue mnporpammbl  OVY]JIb  HampaBieHO Ha  JIOCTUXKEHHE
CIICIYIOIINX LeJIeH:
- OCBOCHME 3HAHUM O COBPEMEHHOM €CTECTBEHHO- HAYYHOM KapTHHE Mupa M
METOJIaX €CTECTBEHHBIX HAyK; 3HAKOMCTBO C HauOosee BaXHbBIMU HAEIMHU HU
JOCTW)KCHHMSIMM XUMUH, OKA3aBIIMMHU OIPEACIIOIICEe BIUSHUE HA PAa3BUTHE
TEXHUKU U TEXHOJIOTUU;
- OBJIAJICHUE YMEHUSIMHU [PUMEHATh IOJIYYEHHbIE 3HAHUS JUIsl OOBICHEHUS
SIBJIEHUI OKPY’KAIOLIET0 MUpa, BOCHPUATHSA UHPOPMALIMU €CTECTBEHHO- HAYYHOTO
U Tpo(hecCHOHATBFHO 3HAYMMOIO COJAEPXKAHUSA, PA3BUTHE WHTEJUICKTYaJlIbHbIX,
TBOPYECKUX CHOCOOHOCTE M KPUTHYECKOTO MBIIUICHUS B XOJ€ MPOBEACHUSA
IIPOCTENIINX HUCCIENOBAHUM, aHAIW3a SIBJICHWW, BOCHPUATHS U HHTEPIIPETALNN
€CTECTBEHHO- Hay4YHOI HH(OpMaINH;
- BOCIIMTaHUE YOEXKJIEHHOCTH B BO3MOKHOCTU MO3HAHUS 3aKOHHOM MPUPOIBI U
UCITIOJIb30BAHUS JOCTUKEHUN €CTECTBEHHBIX HAyK JUIS Pa3BUTUS LUBUIU3ALMH U
IIOBBILICHUS] KAYECTBA )KU3HU;
- IPUMEHEHUE €CTECTBEHHO- HAay4YHbIX 3HAHMUU B  INPOPECCHOHAIBHON
NESATEIbBHOCTY M TOBCEJHEBHOM JKM3HM 1 oOecriedeHusi 0e30MacHOCTH
KU3HEIEATEIBHOCTH; TI'PAaMOTHOTO HCIOJIb30BAaHUS COBPEMEHHBIX TEXHOJIOTHN;
OXpaHbI 3710POBBS, OKPYKAIOIIEH CPEBI.
OcBoeHuE cojliepkaHue YYeOHON IUCHUIUIMHBI «XUMUS» 00€CIeunBaeT
JOCTUKEHHE 00YJarOIIMXCsl CIEAYIOIINX PE3yIbTaTOB:
® JIUYHOCHIHBIX:
JI.1: ycroiuuBBIA WHTEpEC K HCTOPUM U JOCTHKEHMSIM B o01acTu
€CTECTBEHHBIX HayK, YyBCTBO F'OPJIOCTH 32 POCCUNCKUE ECTECTBEHHBIE HAYKH;
JI.2: TOTOBHOCTH K MPOJIOJKEHUIO0 00pa30BaHUsl, MOBHIIICHNIO KBATH(PUKAIIUN B
M30paHHON NMPOQPECCHOHANBHON JAEATEIbHOCTU C HCIIOJIb30BAHMEM 3HAHUU B
00J1aCTH €CTECTBEHHBIX HAYK;
JI.3:  OOBEKTMBHOE OCO3HAHHME 3HAYMMOCTU KOMIIEHcauuid B o0nactu
€CTECTBEHHBIX HAyK /Js YeJOBeKa M 0OIecTBa, YMEHHE MCIOIb30BaTh
TEXHOJIOIMYECKUE JOCTH)KEHHUS B 00NacTh (U3MKH, XUMHUH, OUOJIOTUH st
HOBBIUIEHUSI COOCTBEHHOI'O MHTEJUIEKTYaJbHOTO pa3BUTUS B BBIOpaHHOMN
npoecCuoHaNBEHOM NESITEIIbHOCTH;



JI.4: ymeHue poaHaTM3uPOBATh TEXHOTCHHBIC TIOCIEACTBUS ISl OKPYKArOIIEeH
cpenbl, ObITOBOM U MPOU3BOJCTBEHHOM IESITEIbHOCTH YEJIOBEKa,

JI.5: TOTOBHOCTH CaMOCTOSITENIbHO J0OBIBaTh HOBBIE ISl ce0s €CTECTBEHHO-
Hay4YHbIE 3HAHMSI C MCMOJB30BAHMEM [JIsi 3TOTO JOCTYMHBIX HCTOYHHUKOB
uHpopmarmu;

JI.6: ymeHHe ymnpaBiiTh CBOEH MO3HABATEIBHOW JAESITENBHOCTHIO, MPOBOIUTH
CaMOOIICHKY YPOBHSI COOCTBEHHOT'O MHTEJIJIEKTYaJIbHOTO Pa3BUTHS;

JI.7: ymeHue BbICTpanBaTh KOHCTPYKTUBHBIC B3aUMOOTHOIICHHS B KOMaH/IE 10
perieHuto o0muX 3a71a4 B 001aCTH XUMUU;

® MemanpeoMemHulx:

M.1: oBrnaneHne yMEHUSIMUA W HABBIKAMH Pa3JIMYHBIX BUJIOB MO3HABATEIHHOMN
NEATEIbHOCTH ISl M3YUYEHMsI Pa3HBIX CTOPOH OKPYKAIOIIETO €CTECTBEHHOTO
MUpa;

M.2: npuMeHeHHe OCHOBHBIX METOJIOB MO3HAHMS (HAOMIOJIEHUS, HAYYHOTO
HKCIIEPUMEHTA) MJisi M3YYEHHsS pa3JIMYHBIX CTOPOH €CTECTBEHHO- Hay4dyHOU
KapTUHBI MHpA, C KOTOPHIMH BO3HUKAET HEOOXOAUMOCTb CTaJIKHUBAThCS B
npodeccuoHaIbHOU cepe;

M.3: yMeHue ompenensaTh MU U 3aJadyd JeATeIbHOCTH, BRIOMPATh CPEACTBA
JUTSI X TOCTHKECHUSI Ha TIPAKTHKE;

M.4: ymeHWEe WUCHOJB30BaTh pPA3IUYHBIC WCTOYHUKU JUIS  TIOJYYCHUS
uH(OpPMAIUU U OIICHUBATH €€ IOCTOBEPHOCTD IS JOCTHIKEHUS TTOCTABICHHBIX
Lejaei u 3aaa4;

® npeomMemHbvix:

I1.1: chopMUpPOBAHHOCTh TMPEJACTABICHUH O IEJOCTHOM COBPEMEHHOM
€CTECTBEHHO- HAYYHOW KapTHHE MHUpa, MNPUPOJE KaK E€AUHOW 1EeIOCTHOU
CUCTEME, B3aMMOCBSI3M 4YeJIOBEKa, MPUPOJLI U OOIIECTBA, MPOCTPAHCTBEHHO-
BpEeMEHHBIX MaciTadbax BceneHHoii;

[1.2: BnageHue 3HAHUAMH O HaubOJiee BaXXHBIX OTKPBITUSAX U JOCTHKEHHUSAX B
00JTacTH €CTeCTBO3HAHMS, MOBIUSBIINX HA SBOJIONHUIO MPEACTABICHUN O
PUPOJIE, HA PA3BUTHE TEXHUKH M TEXHOJIOTHI;

[1.3: chopMHpPOBAaHHOCTH YMEHHSI MPUMEHSITh €CTECTBEHHO- HAy4YHBIC 3HAHUS
TUTsl OOBSICHEHUST OKPY>KAIOIINX SBIICHUM, COXPAHEHUS 3/I0POBbsI, 00CCTICUCHUS
0€30MacHOCTH  KU3HENCSITCIBHOCTH, OEpe)HOTO OTHOIICHUS K MPHUPOJIE,
PaIMOHAIIBHOTO MPUPOIOTIONB30BAHMS, & TAKKE BHITIOTHEHUS POJIU TPAMOTHOTO
MOTPEOUTES;

[1.4: chopMUpOBAHHOCTh MPEJACTABIECHUH O HAYYHOM METOJIE IO3HAHUS
OpUPOABl M CPEACTBAX M3Y4YEHHUS Meramupa, MakKpoMHpa U MHUKPOMUDA;
BJIAJICHUE TMPUEMaMU €CTECTBEHHO- Hay4YHbIX HaOJIOJIEHUW, OIBITOB,
UCCJIEIOBAHUIA U OLIEHKH JJOCTOBEPHOCTH MOJYUYEHHBIX PE3YyJIbTaTOB;

[1.5: BnajmeHue MOHATUHUHBIM anmapaTroM €CTECTBEHHBIX HAYK, MO3BOJISIOIIMM
NO3HABATh MHp, Y4YacTBOBaTh B JUCKYCCHSIX [0 €CTECTBEHHO- HAayYHBIM
BONIPOCAM, HWCIOJL30BATh PA3NIMYHbIE HWCTOYHHKU WHOpMaruu  Juist
MOJATOTOBKH COOCTBEHHBIX Pa0OT, KPUTHUECKH OTHOCUTHCA K COOOIICHUSM B
CMMU, copeprxamnum HaydyHYIO WH()OPMAITHIO;



[1.6:  copmMupoBaHHOCTH yMEHWU TMOHUMATh 3HAYUMOCTH ECTECTBEHHO-
HAy4YHOTO  3HAHUS Ui  KaXJOro 4YejJOBeKa HE3aBUCMMO OT  €ro
npodecCHOHaNbHON AESTENbHOCTH, pa3auvarh (akThl U OIEHKU, CPAaBHUBATH
OIICHOYHBIE BBIBOJbI, BHUJIETb HMX CBSI3b C KPUTEPUSIMU OLEHOK U CBS3b
KPUTEPUEB C OMPEIIECICHHON CUCTEMOU LIEHHOCTEM;
[1.7: chopMHpOBAaHHOCT, COOCTBEHHOW TMO3MIMM 1O OTHOILIEHUIO K
Ouonornyeckod uHOOpMAIUK, TOJy4aeMOW M3 pPa3HbIX HCTOYHUKOB, K
TI00ATBHBIM SKOJIOTUYECKUM MPOOIeMaM U My TSIM UX PEIIeHUsI.

B mporecce ocBoeHHs yueOHOW MUCHIUILIMHBI Y OOYYaIOMUXCS JOJKHBI
dopmupoBatbesa obume komnereHuu (OK):
OK.l: moHMMaTh CYIIHOCTh W COIMAIBHYIO 3HAYMMOCTH CBOEH Oymymien
npodeccuu, MPOsIBISITH K HEW yCTONYMBBIA UHTEPEC- TUCKYCCHS;
OK.2: opraHu3oBBIBaTh COOCTBEHHYIO JCSTEIBHOCTh, HMCXOAS U3 IEIA H
croco0a ee JOCTUKEHUS, ONPEIeIEHHBIX PYKOBOAUTEIEM- METOJ] IIPOEKTOB, -
IPOEKTHI, - MPE3EHTAIIMN MPAKTUUYECKUE U JIa0OpaTOpHbIE PadOTHI;
OK.3: ananu3upoBaTh padOYyl0 CHUTYallMI0, OCYIIECTBIATh TEKYIIUA U
UTOTOBBII KOHTPOJIb, OIIEHKY U KOPPEKLIHUIO COOCTBEHHOMU JIEATEIbHOCTH, HECTH
OTBETCTBEHHOCTh 3a PE3yJIbTaTbl CBOEH paldOThl- MPOEKTHI, - IMPE3CHTALMU
paKkTUYECKUe 1 1abopaTopHbie pabOThI;
OK.4: ocymiecTBisATh MOUCK MH(MOPMALIMK, HEOOXOAUMOUN 1Jisg 3(HPEKTUBHOTO
BBITIOJIHEHUST ~ TPO(ECCHOHANBHBIX  3a7ad_ TPOEKTH,  MPE3CHTAINH,
IPaKTHYECKHE U 1a00opaTOpHbIE pabOThI;
OK.5: ucnons3oBath WH(POPMAITMOHHO- KOMMYHHUKAIIMOHHBIE TEXHOJIOTHH B
po)eCcCHOHATLHON NTESITEIBHOCTU- TPOEKT, TMPE3EHTAIlUN, TPAKTHICCKUE M
nabopaTopHbIe pabOTHI;
OK.6: paborate B KomaHae, O(DPEKTUBHO 0OMATHCI C KOJJIETaMH,
PYKOBOJICTBOM, KIIMEHTAMH - ITPOEKT;
OK.7: ucCnosHSTh BOMHCKYIO OOSI3aHHOCTh, B TOM YHCII€ C MPUMEHEHUEM
npodecCuOHaNbHBIX 3HAHUM (17151 FOHOWIEH )- MPOEKTHI, MPE3CHTALINH.

XAPAKTEPUCTUKA OCHOBHBIX BUJOB YUEBHOM
AEATEJBHOCTHU OBYYAIOHIUXCA

Coaep:xanue XapaKTepuCTHKA OCHOBHBIX BH/I0B AeSITE€IbHOCTH
o0yueHust CTY/ICHTOB (Ha YPOBHe Y4eOHBIX JeiiCTBH)

Baxkneiimue YMeHue 1aBath ONpeAesIeHue U ONEPUPOBATh CIEAYIOIUMUI
XHMHYECKHe XUMHUYECKUMU MTOHATUSAMH: BEIIECTBO, XMMUYECKUI
NOHATHS JIEMEHT, aTOM, MOJIEKYJla, OTHOCUTEJIbHBIC aTOMHAs U

MOJICKYJIIpHAs MAacChl, HOH, aJUIOTPOIIUs, U30TOIIbI,
XUMUYECKas CBs3b, DJIEKTPOOTPULATEIBHOCTD, BAJICHTHOCTD,
CTEIIEHb OKUCIIEHUs, MOJIb, MOJISIPHAsA Macca, MOJIAPHBIN
00BbeM ra3000pa3HbIX BELIECTB, BELIECTBA MOJIEKYJISIPHO- TO
Y HEMOJIEKYJIIPHOI'O CTPOEHUS, PACTBOPBI, JIEKTPOJIUT U
HEDIJIEKTPOJIUT, JJIEKTPOJUTHYECKAsL TUCCOLUALINS,




OKHUCJIUTENb U BOCCTAHOBUTEIb, OKUCIICHUE U
BOCCTaHOBJICHHE, TEIJIOBOU 3(PPEeKT peakinu, CKOPOCTh
XUMHUYECKOMN peakIinu, KaTaiu3, XUMHUIEeCKOe paBHOBECHE,
YTIEPOJIHBIN CKENET, PYHKIMOHAIbHAS TPYIINA, U30MEPUS,
rOMOJIOTHS

OcHOBHBIE
3aKOHbI XUMHUH

dopMyJIMPOBaHNE 3aKOHOB COXPAHEHHS MAacChl BEIIECTB U
NOCTOSIHCTBA COCTaBa BEIIECTB. Y CTAaHOBKA MPUYUHHO-
CJIEICTBEHHOM CBSI3U MEXKIY COAEPKaHUEM 3TUX 3aKOHOB U
HaIMCaHUEM XUMHYECKHX (POPMYJI U ypaBHEHUH. Y CTaHOBKA
HBOJIIOLIMOHHOW CYIIHOCTH MEHJIEJIEEBCKOW U COBPEMEHHOMN
dbopmynrpoBok nepuoandeckoro 3akona JI.M.Menneneena.
OOBbsicHeHnEe PU3NYECKOTO CMbICIIA CUMBOJIUKH
NEPUOANYECKON TaOIMIIBI XUMUYECKUX JIEMEHTOB
J..MenneneeBa (HOMEPOB dJIEMEHTA, IEPHOJIA, TPYIIIBI) U
YCTaHOBKA IPUYMHHO-CIIEACTBEHHOU CBS3H MEXKY
CTPOCHHEM aTOMa U 3aKOHOMEPHOCTSIMU U3MEHEHHSI CBOVCTB
3JIEMEHTOB M 00pa30BaHHBIX UMH BEIIECTB B IIEPHOJaX U
rpynnax. XapakTepucTHKa 3JIEMEHTOB MaJlbIX U OOJIBIINX
IIEPUOJOB IO UX IOJIOKEHUIO B [lepruonnueckon cucreme
J..MenneneeBa

OcHOBHBIE
TEOPUH XUMHUU

YcTaHOBKa 3aBUCUMOCTH CBOKMCTB XMMUYECKUX BELIECTB OT
CTPOEHHS aTOMOB 00Pa3yIOLIUX UX XUMUYECKUX JIIEMEHTOB.
XapakTepUCTUKA BaXKHEUIIINX TUIIOB XUMUYECKUX CBSI3EN U
OTHOCUTEIBLHOCTH 3TOM THHON0THH. OOBsICHEHNE
3aBUCHUMOCTH CBOMCTB BELIECTB OT UX COCTABA U CTPOECHUS
KPUCTAUTNYECKUX pereTok. DopMynrpoBKa OCHOBHBIX
MOJIOKEHHUI TEOPUH DIIEKTPOIUTUYECKON TUCCOLMAlUU U
XapaKTEpUCTHKA B CBETE ITON TEOPUU CBOMCTB OCHOBHBIX
KJIACCOB HEOPTraHUYECKUX coeMHEHNN. POpMyIIHpOBKa
OCHOBHBIX MOJIOKEHNUN TEOPUU XUMUYECKOTO CTPOCHHMS
OPraHUYECKUX COCIMHEHNN U XapaKTEPUCTUKA B CBETE 3TON
TEOPUU CBOKCTB OCHOBHBIX KJIACCOB OPTaHUYECKUX
COEUHEHNN

Baxueiiue
BellecTBa "
MaTepHaJbl

XapakTepucTuKa cOCTaBa, CTPOCHHUS, CBOKCTB, ITOIYYEHUS U
npuMeHeHus BaxkHenmux metaiioB (IA u I A rpymm,
AJIFOMHMHUS, KeJle- 32, & B €CTECTBEHHO-HAYYHOM Mpoduiie 1
HEKOTOPBIX d-3JIEMEHTOB) U UX COEIMHEHUH.
XapakTepUCTUKa COCTaBa, CTPOEHUS!, CBOMCTB, MOJIYUYEHUS U
npuMe- HeHus BakHenmux Hemetawio (VIII A, VIIA, VIA
rpymi, a Takxke a3ora u gocdopa, yrieposa u KpeMHuUs,
BOJIOPOJIa) U UX COEIMHEHUH. XapaKTepUCTHKa COCTaBa,
CTPOEHHUS, CBOWCTB, MOJIYYEHUS U IPUMEHEHUS BaKHEUIINX
KJIACCOB YIJIEBOAOPOIOB (AIKAHOB, [IUKIOAIKAHOB, AJIKEHOB,
aJIKUHOB, apEHOB) M UX HanOoJiee 3HAUYNMbIX B
HApOJHOXO3SIIICTBEHHOM IIaHE MPEACTABUTENECH.




AHanornyHas XapakTepuCTHKa BaXKHEUIITUX MTPEICTaBUTENICH
JPYTHUX KJIACCOB OPTraHMYECKUX COCTUHEHHI: METaHOJIa U
3TaHOJIA, CIOKHBIX 3(QUPOB, KUPOB, MBI, aJIbACTHIOB
(bopmanbaeruaoB u areTaabAeruaa), KETOHOB (alleToHa),
KapOOHOBBIX KUCIIOT (YKCYCHOU KUCIIOTHI, ISl €CTeCTBEHHO-
HAY4YHOTO MPOQUIIS IPECTAaBUTE- JIEH TPYTUX KIACCOB
KHCJIOT), MOHOCaXapu0B (TJII0KO3bI), TUCAXapUI0B
(caxapo3sl), moKrcaxapua0oB (Kpaxmania v [eJUTI0I03bI),
aHWJIMHA, AMHUHOKHCJIOT, 0€ITKOB, NCKYCCTBEHHBIX H
CHHTETUYECKUX BOJIOKOH, KAY9yKOB, IJIACTMACC

XyuMHu4YecKui
I3BIK U
CHMBOJINKA

Hcnonp3oBanue B yueOHON U MPOPeCcCHOHATBHON
JeSITETbHOCTH XMMUYECKUX TEPMUHOB U CUMBOJIUKH.
Ha3Banue n3y4eHHBIX BEILECTB 110 TPUBHAIBLHON MIIN
MEXyHApOAHON HOMEHKIIAType U OTpa’keHHE COCTaBa 3TUX
COEIMHEHUH C MOMOIIBI0 XUMHUYECKUX (opmyi. OTpaxeHue
XMUMUYECKHX MPOLIECCOB C TIOMOIIBIO YPaBHEHUN
XMUMUYECKHUX peaKIuii

XyuMH4YecKue
peakuuu

OOBbsicHEHUE CYITHOCTH XUMUYECKUX MPOLIECCOB.
Knaccudukanus XuMHUYECKUX peaklyui Mo pa3InuHbIM
IPU3HAKaM: YHCIIy U COCTaBy IPOJYKTOB U PEAr€HTOB,
TeroBoMy 3G (eKTy, HanpaBIeHHIO, Pa3e, HATHIUIO
KaTajn3aTopa, N3MEHEHUIO CTENEHEN OKUCIICHHSI JIEMEHTOB,
00pa3yromux BemecTBa. Y CTAHOBKA MTPU3HAKOB OOIIETO U
Pa3IMYHOrO B TUMOJIOTUU PEAKIIUM JIJIs1 HEOPTraHUYECKOUN U
opranundeckoi xumun. Kinaccudpuuukaiys BeniecTs u
IIPOLIECCOB C TOUKH 3PEHUSI OKUCICHUSA-BOCCTAHOBIICHUS.
CocraBneHue ypaBHEHHI peakifii ¢ MOMOIIbIO METO/1a
ANEKTPOHHOTO Oananca. O0bsICHEHNE 3aBUCUMOCTH
CKOPOCTH XUMHUYECKON PEaKIIMU U TOJI0KEHUSI XUMHUECKOTO
paBHOBECHSI OT Pa3IMYHbIX (PAKTOPOB

XyuMHu4YeCcKui
JKCIEPUMEHT

BrinonHeHne XUMHYECKOTO 3KCIEPUMEHTA B TIOJTHOM
COOTBETCTBUU C IIpaBUiamMu 6e3onacHoctu. Habmonenue,
¢dukcaus U ONMCaHUE PE3ybTaTOB MPOBEACHHOTO
DKCIIEPUMEHTA




Xumnueckas ITpoBeneHne caMOCTOATEIBLHOTO TOMCKA XUMUYECKOM
nHgopmanus UH(pOpPMAIIMU C UCIIOJIB30BAHUEM Pa3IMUHBIX UICTOYHUKOB
(Hay4HO-TIOMYJISIPHBIX U3JJAHUN, KOMITBIOTEPHBIX 0a3
IaHHBIX, pecypcoB MHTepHeTa). Micnonbs3zoBanue
KOMITBIOTEPHBIX TEXHOJIOTUH JIst 00pabOTKH U Iiepeaadn
XUMUYECKON MH(OpMAITUH U €€ MPe/ICTaBICHUS B
pa3anyuHbIX (opMax

Pacuers! o YcTaHoBKa 3aBUCUMOCTH MEXKy KaU€CTBEHHON U
XHUMHYECKUM KOJIMYECTBEHHOW CTOPOHAMH XUMHYECKHX OOBEKTOB U
(popmysnam u poreccoB. Penenre pacdyeTHsIX 3a1a4 110 XUMAYECKUM
YPABHEHUAM dbopMynaM U ypaBHEHHUSIM

IIpopuiabHoe u OOBbsicCHEHNE XUMUYECKUX SBJICHUH, IPOUCXOAIIMUX B
npogeccMoHAIILHO | IPUPOJIE, OBITY U Ha ITpou3BoacTBe. Onpesenenue
3HA4YHUMOe BO3MOKHOCTEHN IIPOTEKAHUsI XUMUYECKUX NIPEBPALLEHUN B
coJep:KaHue pasnuuHbIX yciaoBusax. CoOtoieHne npaBmil 3KOJIOTHYECKU

IPaMOTHOTO MOBECHUS B OKpYyKatoliei cpene. OneHka
BIIASTHUSI XUMUYECKOTO 3arpsi3HEHUST OKPYKAFOIIECH Cpeibl Ha
OpraHu3M YeJIOBEKa U JIPYTHE KUBBIC OPTaHU3MBI.
Cobmronenue npaBui 6€30MacHOr0 00palleHus ¢ TOPIOYUMU
Y TOKCUYHBIMH BEIIECTBAMHU, 1a00paTOPHBIM
obopynoBanuemM. [loaroroBka pacTBOpOB 3aJaHHON
KOHIICHTPALlMU B OBITY U Ha MPou3BoOACTBe. Kputndeckast
OIIEHKa JIOCTOBEPHOCTH XMMUYECKOH HH(pOopMaIum,
TOCTYNAOIICH U3 Pa3HBIX HCTOYHUKOB

B pe3yabTaTe ocBoeHHMsI YUeOHOM NMCHUIIMHBI «XUMHUSA» 00Yy4aAIOIIMACS
HAO0JI2KEH YMETh:

* HA3bIBaTh. M3YyYCHHBIC BEIIECTBA IO TPUBHAIBHOW WM MEXKIYHAPOIHOU
HOMEHKJIATYPE;

* OMNpPEIEIIATh: BAJECHTHOCTh U CTENECHb OKHUCJIEHUS XUMHUYECKHUX SJIEMEHTOB,
TUN XAMHUYECKON CBS3U B COCAUHCHMSX, 3aps]l MOHA, XapAKTEpP CPeAbl B BOJHBIX
pacTBOpax HEOPraHMYECKUX W OPraHUYeCKUX COCIMHEHHUM, OKHUCIUTEIb |
BOCCTAHOBUTENb, MPUHAJIEKHOCTh BEIIECTB K PAa3HBIM KJIaCCaM HEOPTaHUYECKUX
Y OPraHMYECKUX COEAUHEHU;

* XapaKTEepU30BaTh: JJEMEHTHl MaJblX NEPUOJOB IO HX IMOJOKEHUIO B
[lepuomuyeckoii cucreme J[.M. MenneneeBa; oOnme XUMHUYECKHE CBOMCTBa
METAJJIOB, HEMETAJJIOB, OCHOBHBIX KJIACCOB HEOPraHMYECKUX M OPraHUYECKHX
COEMHEHUI; CTPOCHHE M XHMHUYECKHE CBOMCTBA M3YUYEHHBIX HEOPTaHUYECKHX U
OPraHMYECKUX COEAUHEHHU;

* OOBSCHSATH: 3aBUCUMOCTH CBOWCTB BEIIECTB OT UX COCTaBa W CTPOCHHSI,
OpUPOAY XUMHUYECKOM CBSI3W (MOHHOW KOBAJICHTHOM, METANIMYECKOW U
BOJIOPOJTHOM), 3aBUCUMOCTh CKOPOCTHM XHUMHUYECKON pEAKIMU U TOJIOKEHUE
XUMUYECKOTO PAaBHOBECHUS OT Pa3IMUHBIX (DAKTOPOB;
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* BBINOJHATh XUMHUYECKUWA SKCIIEPUMEHT: IO PACIO3HABAHUIO Ba)KHEHUIINX
HEOPraHWYECKUX U OPIraHUYECKUX COCAVUHEHUM;

* MIPOBOJAUTBH: CAMOCTOSITENIbHBIM IOMCK XMMHYECKOM HHpopmauuu ¢
UCIIOJIb30BAaHUEM  DPA3JIMYHBIX HMCTOYHMKOB (HAy4HO-NOIYJSPHBIX  M3JaHMM,
KOMIBIOTEPHBIX ~ 0a3  JaHHBIX, pecypcoB  VIHTepHeTa);  HCIIOJIB30BATH
KOMIIBIOTEPHBIE TEXHOJOTMM JUuid OOpabOTKM U MepeAauyd XUMHUYECKOU
UH(pOpMaIIMK U €€ MIPEICTAaBICHNs B pa3INUHbIX (popMax;

* CBSI3BIBATh: H3YYCHHBIH MaTepual CcO CBOE€H MpodeccHOHATbHON
NESATEIbHOCTBIO;

* peuiaTh: pacueTHBIC 33/1a4 M0 XUMUYECKUM (HOpMyJIaM U ypaBHEHUSIM;

UCIIOJIB30BaTh NPHOOPETEHHbIE 3HAHUS W YMEHUS B NPAKTUYECKON
NEATEIbHOCTH U MTOBCEHEBHOM KU3HU:

* 175 OOBSICHEHUS XUMUYECKUX SIBICHUH, IPOUCXOASAIINX B IPUPOJIE, OBITY U
Ha IIPOU3BOJICTBE;

* ONpENEICHUsI BO3MOKHOCTM IPOTEKAaHUs XHMHUYECKUX IPEBpAILCHUN B
Pa3JINYHBIX YCIOBUAX U OLICHKHU UX ITOCIIEACTBUM;

* DKOJIOTHYECKU I'PAMOTHOTO NIOBEACHUS B OKPYXKAIOLIEH CPELE;

* OLICHKM BJIMUSAHUSA XUMHYECKOTO 3arpsA3HEHUs OKPYXKAKOIIEH Cpeabl Ha
OpraHu3M Y€JIOBEKA U APYTHE )KUBBIC OPTaHU3MBIL;

* Oe30macHOro oOpalieHHs C TOPIOYUMH U TOKCHMYHBIMM BELIECTBAMH U
71a00paTOPHBIM 000PYIOBaHUEM;

* IPUTOTOBJICHHS PACTBOPOB 3aJlaHHOM KOHLEHTpauuud B OBITY U Ha
IPOU3BOJICTBE;

* KPUTHYECKOM OLIEHKH JIOCTOBEPHOCTH  XHUMHUYECKOM  uH(pOpMaIuH,
NOCTYIAOIIEH U3 pa3HbIX HCTOYHUKOB.

B pe3yabTaTe 0CBOCHUSI y4eOHOH MMCHUILIUHBI « XHMHA» 00y4YarOLIUiics
JMOJI’KEH 3HATh:

* BaXHEUIINE XUMHUYECKHE MTOHATHUSA: BEIECTBO, XUMUYECKUM MIEMEHT, aTOM,
MOJIEKYJIa, OTHOCUTENBHBIE aTOMHAsl M MOJIEKYJISIPHAsT MACChl, MOH, aJUIOTPOINS,
U30TOIBI, XUMUYECKAsl CBA3b, DJIEKTPOOTPULIATEIBHOCTb, BAJICHTHOCTH, CTEIICHb
OKHCJIEHHUS, MOJIb, MOJISIpDHAsi Macca, MOJISIPHbIA 00BbeM ra3000pa3HbIX BEIIECTB,
BEILECTBA MOJIEKYJIIPHOTO Y HEMOJIEKYJISIPHOIO CTPOEHHUSI, PACTBOPBHI, dJIEKTPOJIAT
U HEJJEKTPOJIUT,  DJEKTPOJIMTHYECKAss  JUCCOLMALMsA,  OKHUCIWUTEIb U
BOCCTAHOBUTENb, OKHUCIECHHE M BOCCTAHOBJICHHE, TEIJIOBOM 3((eKT peakuuw,
CKOPOCTh XMMHYECKOW PEaKIMM, KaTalu3, XMMUYECKOE PaBHOBECHUE, YIIIEPOIHBIN
CKeJeT, QyHKUMOHANIbHAS TPYIINa, H30MEPHSI, TOMOJIOTHS;

* OCHOBHBIE 3aKOHbl XHWMHH: COXPAHEHHS MAacChl BEUIECTB, IOCTOSHCTBA
cocrasa BemecTs, [lepuognueckuii 3akon J1.11. Menneneena;

* OCHOBHBIE TEOPHUM XHMHH; XUMHUYECKON CBSA3U, DIIEKTPOIUTHYECKOM
U CCOLMALNH, CTPOCHUS OPraHUYECKUX U HEOPTAHUYECKUX COCAUHEHUN;

* BaXHEHIIME BELIECTBA W MAaTEpHaAbl: BAKHEWININE METAUIbl U CIUIABBI,
CEpHas, COJsHas, a30THasi U YKCYCHasl KHCIJOTBI; OJaropoaHbIE ra3bl, BOJIOPOJ,
KHCJIOPOJI, TAJIOTEHBI, IIE€JIOYHbIE METAJUIbI; OCHOBHBIE, KUCIOTHBIE U aM(OTEPHBIE
OKCUJBl Y TUAPOKCHUIBI, IIEN0YH, YIIEKUCIBIA U YrapHbld Ia3bl, CCPHUCTBIN Ia3,
aMMUaK, BOJa, IPUPOJHBINA ra3, METaH, 3TaH, YTWICH, alleTUJIEH, XJIOPUJ HATpus,
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KapOoOHAaT W ruApokapOoOHAT HaTpusi, KapOboHaT W Qocdar kampuusa, OEH30I,
METaHOJ M STaHOII, CIOXHbIC d(UPHI, )KHUPBI, MbUIA, MOHOCaxapuabl (TJIIOKO3a),
aMcaxapuipl  (caxaposa), IMOJIMcaxapuiabl (KpaxMan ¥ IeJUTI003a), aHHJIMH,
AMUHOKHCIIOTBI, OEJKH, MUCKYCCTBEHHBIE M CHHTETUYECKHE BOJIOKHA, Kay4yKH,
TIACTMACCHI,

1.4. PekomeHayeMoOe KOJHYECTBO YACOB HA OCBOCHHE IPOrpaMMbl y4eOHOM

AUCHUILUINHBI «XUMHS»:

MaKCHUMaJbHOW yueOHOU Harpy3ku oOydaromierocs 257 4acoB, B TOM YHCIIE:
00s13aTeNbHOM ayIUTOPHOM yueOHOIl Harpy3ku oOyyatomierocsi 171 yacos;
CaMOCTOSITENIbHOM paboThl 0OyyJaromierocst 86 4dacos.
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2. CTPYKTYPA U COAEPKXAHME
YYEBHOU JUCIHUIIJIMHbI «XUMMUA»

2.1. O0beM yueOHOM TUCHMILUIMHBI M BHAbI Y4e0OHO padoThI

Buna yuyeoHoit padoThl

Oo0vem uacos

MakcumaJjibHasi ydyeOHasi Harpy3kKa (Bcero) 257
O0s13aTesibHAs ayIMTOPHAas yyeOHasi Harpy3Ka (Bcero) 171
B TOM YHCJIE:
Teopernueckue 51
JlaGopaTtopHO/TIpakKTHYECKHUE PAOOTHI 120
KOHTPOJIbHBIE pa0OThI 9
CamocrosiTesibHasi padoTa 00y4aromerocst 86

B TOM 4HUCJIC:.

BHCAYIUTOPHAA CAMOCTOATCIIbHAA pa60Ta

HMHIWBHUAYAJIbHBIC TBOPUCCKUC 3aJaHUs

Hmoeosas ammecmayus  chopme oupgepenyuposannoco 3auema

2.2. TeMaTU4YeCKUM MJIAaH

Ne HanmeHoBaHMe TEM U

pa3ieJioB MaKCHM. €caMoCT. B TOM 4HCJIe
yueOHast padora | Bcero | Teopusi | 1ad/mpak | K/p
HAarpy3kKa

BBenenue 2 1 - 1 - -

I. Oprannyeckasi XuMus

1.1 [Ipenmer opranuyeckoi 10 4 2 3 1
xuMmuu. Teopus
CTPOCHHUSI OPTaHUIECKUX
COE€IUHEHMI

1.2. | IlpenenbHbie 8 2 8 2 9 1
YTJIEBOJIOPO/IbI

1.3. | OTuneHoBkle U 6 3 6 2 8 -
JINCIIOHOBEIC
YTJIEBOJIOPOIBI

1.4. | AeTHIICHOBBIC 4 3 4 1 8 -
YTJIEBOJIOPOIBI

1.5. | Apomarnueckue 4 3 4 4 8 -
YTJIEBOJIOPOIBI

1.6. | IlpupoaHbIe UCTOYHUKHU 4 3 - 1 8 -
YTJIEBOJIOPOOB

1.7. | 'mapoxkcuiibHbIE 6 5 6 2 8 -
COCIMHCHUS

1.8. | Anpaeruabl 1 KETOHEI 6 4 6 1 9 -

1.9. | KapOoHOBBIE KHCTIOTHI U 6 4 6 1 10 -
WX TIPOU3BOJIHBIC

1.10. | YraoeBoasr 6 4 6 1 6 -

1.11. | AMuHEI, 6 3 6 1 6 1
aMHHOKHUCIIOTEI, OEJIKU
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1.12 | A3oTocoaep:xaiiue 6 3 6 1 4 1
FeTEPOLUKITNYECKUE
COETUHEHMUSI.
HyxkiienHOBBIE KUCIIOTHI
1.13 | buonornyecku 6 2 6 1 3 -
AKTHBHBIE COCJIUHEHUS
I1. O0mas u HeoprauuyeckKasi XuMMs
2.1. | Xumus- Hayka 3 2 3 1 3 -
BEIIECTBAX
2.2. | Crpoenue atoma 5 2 5 2 4 -
2.3. | Ilepponnyeckuii 3aK0H 8 2 8 3 3 1
u [lepuonnueckas
CUCTEMa XMMHUYECKHX
AJIEMEHTOB
J.M.Menpgeneepa
2.4. | CtpoeHue BeniecTna 8 4 8 2 3 --
2.5. | Honumepsl 4 4 4 1 3 -
2.6. | JlucnepcHble CUCTEMBI 1 2 2 2 - -
2.7. | X¥MHUYECKHUE PEAKIINH 10 7 10 1 6 -
2.8. | PacTtBopsbI 8 3 8 2 3 1
2.9 | OkucnurenbHo- 8 3 8 1 5 1
BOCCTaHOBUTEJIbHbBIE
peakiuuu.
DIIEKTPOXUMHUYECKHUE
IIPOLIECCHI.
2.10 | Knaccuduxanus 10 2 10 5 2 1
BemecTB. [IpocTeie
BEIIECTBA
2.11 | OcHOBHBIE KJIacCHhI 8 2 8 2 6 1
HEOPTraHUYECKUX U
OpraHHYECKUX
COEMHECHUI
2.12 | XuMus 27€MEHTOB 10 4 10 6 - -
2.13 | XuMus B KU3HU 8 5 8 2 3 -
oOmiecTBa
BCET'O 171 86 171 51 120 9
Bueayomopnaa camocmoamenvnan paboma
IToaroroBka BeICTYIUIEHUH 110
3aJJaHHBIM TE€MaM, JTOKJIaJI0B,
pedeparos, acce,
WHAUBUIYAJILHOTO MPOEKTA C
UCIOJIb30BAaHUEM
MH(OPMALIMOHHBIX TEXHOJIOTUI
u Jp.
Ilpomesccymounan ammecmayus 8 gpopme ougpghepenyuposanno2o 3auema
Bcero 257 86 171 51 | 120 | 9
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2.3. TemaTnuyecKui NJIAH U COAEPKAHUE YIeOHOM TUCHUIIMHBI «XUMHUSD)

HaumenoBanue
pa3aesioB

Conep:xxaHue y4yeOHOro MmarepuaJa,
JJabopaTopHbIe padoThl M NPAKTHYECKHE
3aHSITUS, CAMOCTONITe/ILHAs paboTa
o0yuawierocst

O0BpeM
JacoB

YpoBeHb
OCBOCHH
|

Paszpen 1. OPTAHUYECKASA XUMMUSA

Tema 1.1.
OcHnoeénvle
nouamus
Op2aHUYeCcKou
Xumuu u meopus
cmpoeHus
0p2aHUYecKux
COCOUHECHUIL

Cooepircanue yuednozo mamepuana

[IpenmeTr opraHnyeCcKON XUMHH.
[Ipuponnbie, UCKYCCTBEHHBIE U
CUHTETHUYECKHUE OPTaHUYECKHE
BelecTBa. CpaBHEHUE OPTaHUYECKUX C
HEOPraHUYECKUMH BELIECTBAMU.

XHUMUYECKOE CTPOEHUE KaK MOPSAIOK
COEMHEHHUS] aTOMOB B MOJIEKYJIBI IO
BAJICHTHOCTH.

Teopust CTpOEHUST OPraHUYECKUX
coenunenuii A.M. bytieposa.
OCHOBHBIE MOJIO)KEHUSI TEOPUU
XUMHYECKOT0 cTpoeHus. 3omepus u
MU30MEphl. XUMHYECKHE (OPMYITBI U
MOJIEIN MOJIEKYJI B OPraHUYECKOU
XUMHH.

Knaccudukanus opraHnueckux
BemecTB. Kimaccudukanys BemecTs mo
CTPOCHUIO YIJIEPOJIHOTO CKEJIEeTa U
HaIMYUI0 GYHKIMOHAIBHBIX TPYII.
I'omonoru u romosiorus. Hayana
HoMmeHksatypsl [UPAC.

JlaGopatopHbie pabOTHI

HpaKTI/ILICCKI/IC 3aHATUA

CtpykTypHble (HOpPMYIBI OpPraHUYECKHX
BEILIECTB, U30MEPHI U TOMOJIOTH;
M3roroBieHne M CpaBHEHHME MOJEIEU
MOJIEKYJ — IMPEACTABUTEIEH Pa3INYHBIX
KJIACCOB OPraHUYECKUX COCIUHEHU.

KoHTposibHbIE paboThl

CamocrosiTenbHas padoTa
00yUarIIMXCs

[TonroroButh noknan Ha Temy: «Poib
OTEUYECTBEHHBIX YUEHBIX B CTaHOBJICHUU
U Pa3sBUTHM MHPOBOM OPraHUYECKOU
XUMUI.

CocTaBiieHue CTPYKTYpHBIX  (QOpMyT
OpPraHMYECKUX BEIIECTB, UX U30MEPOB U

15




I'OMOJIOT'OB.

Tema 2.2.
Yeneso0opoowt u
Ux npupooHbvle
UCMOYHUKU

Cooepoicanue yueoHoz0 mamepuana

22

AJIKaHbI: TOMOJIOTUYECKUN psiji,
M30MEpHUsI 1 HOMEHKJIaTypa aJIkaHOB.
XHUMHYECKHE CBOMCTBA aJIKaHOB
(MeTaHa, 3TaHa): TOPEHUE, 3aMEIlICHUE,
pazlioxKeHue, JerupupoOBaHue.
[IprMeHeHne anKaHoB HA OCHOBE
CBOMCTB.

[ukmoankanel. [ oMosIornueckuii psia
Y HOMEHKJIaTypa [UKIOAJIIKAHOB, UX
obmas popmyna. Uzomepus
IIMKJIOQJIKAHOB: MEKKJIaccoBas,
yriiepoaHoro ckenera. [Tonmyyenue u
(dbu3nYecKre CBOMCTBA IIMKIOATKAHOB.
XHMMHUYECKHUE CBOMCTBA IIUKJIOAJIKAHOB.
[IpumeneHue.

AJIKEHBI. DTHUJIEH, €r0 MOJyYeHUE
(merupupoBaHUEM 3TaHa,
JenoIuMepu3aluen MoaIudTUICHA).
['omosornuecknii psaz, U30Mepus,
HOMEHKJIaTypa allkeHOB. XUMHUUECKHUE
CBOMCTBA ITUJIEHA: TOPEHHE,
Ka4eCTBEHHBIC PEAKIINHT
(oOecuBeunBaHue OPOMHOM BOJIBI U
pacTBopa NepMaHraHaTa Kajius),
rUpaTaius, MoJIuMepu3aus.
[IpumeHeHue 3TUIeHa Ha OCHOBE
CBOMCTB.

Juensl. [londaTue o n1ueHax Kak
YTJIEBOJIOPO/IAX C IBYMSI IBOMHBIMU
cBs13siMu. CONPSKEHHBIE JTUEHBI.
Xumudeckue cBoicTBa Oyraauena-1,3 u
u3ompeHa: odecrBeunBaHUE OPOMHOM
BOJIbI Y IOJIUMEPU3ALINS B KAYUYKH.

AJKHAHBIL. AlleTHIICH. XUMHUYECKUE
CBOICTBa alleTUJICHA: TOPEHUE,
obecrBeurBaHue OPOMHOM BOJIBI,
MIPUCOEIMHEHHE XJIOPOBOJOPOAA U
ruapatanus. [[pumeHeHue amneTuiaceHa Ha
OCHOBE CBOMCTB. MexxKiiaccoBas
n3oMepus ¢ ankaaueHamu. [lonydenue
aleTUJIeHa MUPOIN30M METaHa 1
KapOHUIHBIM CITIOCOOOM.

Apensl. benzon. Xumuueckue
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CBOMCTBa OeH301a: TOPEHHE, PEAKIINU
3aMelieHus (raJoreHupoBaHue,
HuTpoBanue). [I[pumeHenre 6eH3oi1a Ha
OCHOBE CBOMCTB. [ OMOJIOTUYECKU PSIf
apeHoB. Toiyon. HurpoBanue Tomyoua.
Tporuir.

[IpuponHbIE HCTOYHUKHU
yriieBooponos. [Ipupoansiii ras:
COCTaB, IPUMEHEHHUE B KAYECTBE
toruuBa. [lonyTHbIN HEPTSIHOM Ta3, ero
nepepadboTka.

Hedtb. Coctas u nepepaboTka
Hedtu. [leperonka HedTu.
Hedrenpoaykrsl. OKTaHOBOE YUCIIO
OCH3UHOB.

JlaGopatopHbie pabOThI

HpaKTI/ILICCKI/IG 3aHATUA

CtpyKTypHBIE bopmybI
YIJIEBOAOPOIOB, U30MEPHI U TOMOJIOTH;
Hassanue yrnesonopo1os 1o
MexayHapoaHoi HomeHkinatype IUPAC.
Pemenue 3a1au Ha HAXOXKJICHUS
MOJIEKYJISIpHOH (hOpPMYJIBI TA3000pa3HOTO
yIJIEBOJOPO/A.

Pemrenue pacy€rHpix 3a1a4 o
YPaBHEHUSIM XUMHYECKUX PEAKIUH.

KoHTposnbHbIe paboThl

CamocrosTenbHas padboTa
oOyyJaronuxcs

N3rorosneHue Mozieneit MoJIeKy
pa3IMYHBIX YTJIEBOJOPOIOB.

HazBanwue BemecTB o MexayHapOoaHON
HomeHnkiarype I[UPAC.

CocraBieHue 1 pelieHne reHeTHIeCKUX
IeTI0YEK.

Perenue 3a1a4y Ha HaXOXKJCHUSA
MOJIEKYJISIPHOH (popMyJibl ra3000pa3HOTo
yTJI€BOAOPOAA.

[loaroToBuTh JOKJIAA HAa TEMy IO
BbIOOPY: «XUMHSA  YIIEBOJOPOAHOTO
ChIpbsi U MOs Oynymas mnpodeccus»,
«YTIIeBOAOPOIHOE TOILJIMBO, €r0 BUJIBI U
Ha3HAYCHHE», « IKOJIOTHYECKHE aCTeKThI
UCTIOJIb30BaHUs yIJ1€BOAOPOAHOTO
CBIPBS» U JIP.
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Tema 1.3.
Kucnopoocooeponc
awue
opzanuyeckue
COeOUHeHUA

Cooepoicanue yueoHo20 mamepuana

24

Cnuprsl. [lonyueHnne 3TaHosa
OpO’KeHHEM TIIOKO3bI U THApaTaluen
sTUieHA. [ uapoKCUIIbHAsS IpyIIna Kak
dbynkunonanbHas. [lonstue o
MpeAeIbHBIX OJJHOATOMHBIX CIIHPTAX.
XHUMHUYECKUE CBOMCTBA 3TAHOJIA:
B3aMMOJICHCTBUE C HATPUEM,
00pa3oBaHKE MPOCTHIX U CIOKHBIX
3(UPOB, OKUCIICHUE B AJIbJCTU/I.
[IpuMeneHune sTaHona Ha OCHOBE
CBOMCTB. METHIIOBBIN CIIUPT U €TO
UCIIOJIb30BaHUE B KAUECTBE
XUMHUYECKOTO ChIPbs. TOKCHYHOCTH
METaHOJIa U MTPABUJIa TEXHUKHU
0€30MacHOCTH MpU paboTe C HUM.

Mmuoroaromuslie ciupThl. U3oMepus
Y HOMEHKJIaTypa MpeACTaBUTENEH IBYX-
U TPEXaTOMHBIX cIUPTOB. OcOOEHHOCTH
XUMHUYECKUX CBOMCTB MHOTOATOMHBIX
CIIUPTOB, UX KaYECTBEHHOE
obnapyxenne. OTeIbHbIC
MPEICTABUTEIIN: STUIICHIJIUKOIIb,
TJIMIIEPUH, CITIOCOOBI X TTOJTYYCHUS,
MPAKTUYECKOE TPUMEHEHHUE.

@®eHoi. PU3nyYecKre U XUMUYECKUE
cBolicTBa (heHoJa. B3anMHoe BiIMsiHUE
aTOMOB B MOJIEKYJIe (peHoIa:
B3aMMOJICHCTBUE C TUAPOKCUAOM HATPUS
Y a30THOM KUCIIOTOMU. [[prumenenue
(deHoa Ha OCHOBE CBOMCTB.

Anpnerunsl. [loastue 00
anbAeruaax. AJbJeruHas rpynmna Kaxk
dbyHKMoOHaIbHAsS. POPMATBACTHIT U €TO
CBOMCTBA: OKHUCIICHUE B
COOTBETCTBYIOLLYIO KHCIIOTY,
BOCCTAaHOBJICHUE B COOTBETCTBYIOIIUI
criupt. [lonyueHnue anpreruioB
OKHCJICHUEM COOTBETCTBYIOIINX
criuptoB. [lonukoHeHcaus
dbopmanpaeruaa ¢ GeHoIoM B
benonodopMaIbACTUIAHYIO CMOITY.
[Ipumenenue popmalibieruia Ha OCHOBE
€ro CBOWCTB.

Kap6onoBsie kucnoTsl. [Tonsitue o
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KapOOHOBBIX KucaoTax. KapOokcunbHas
rpynna kak GyHKIHOHaIbHAs.
['oMosornueckum psia mpeeIbHbIX
OJIHOOCHOBHBIX KapOOHOBBIX KUCIIOT.
[Tonyyenune kapOOHOBBIX KUCIOT
OKHCJICHHEM albAETUI0B. XUMUYECKUE
CBOMCTBA YKCYCHOUM KUCJIOTHI: 00IITHE
CBOIWCTBA C MUHEPAJIbHBIMU KUCJIOTaMU
u peakius dtepudukanun. [[pumenenue
YKCYCHOW KUCJIOTBHI HA OCHOBE CBOICTB.
Briciuive xupHbIe KUCTOTHI HA IPUMEPE
MaJIbMUTUHOBOW U CTEAPUHOBOM.
MHoroo6pa3ue KapOOHOBBIX KHCIIOT
(1raBesieBasi KUCIOTA KaK ABYXOCHOBHAS,
aKpUJIOBas KUCJIOTA KaK HEMpeAenbHasl,
OeH30iTHast KUCIIOTa Kak
apoMaTH4ecKasi).

CrnosxHble 23UPBI U KUPBHI.
[Tonyyenue cioxHbIX 3(UPOB peakiueit
srepudukanuu. CroxxHbie 3QUPHI B
npupojie, ux 3HaueHue. [ Ipumenenune
CJIOHBIX 3()UPOB HA OCHOBE CBOWCTB.

Kupsi kak crosxHbIE YPUPHIL.
Knaccudukanus xupoB. XumMuueckue
CBOMCTBA )KUPOB: TUAPOJIU3 U
TUAPUPOBAHUE KUIKHUX KUPOB.
[IpuMeHeHne )KUPOB HA OCHOBE CBOWCTB.
Mpelia.

YriaeBoabl. YTJIE€BObI, UX
KJ1accu(ukanys: MOHOCaAXapu/Ibl
(rmroko3a, PpykTO3a), AMcCaXapu bl
(caxapo3za) 1 moJicaxapuasl (Kpaxman u
LIEJITI0JI03a).

I'mroko3a — BenecTso ¢
JIBOMCTBEHHOUN (YyHKIIMEH —
aNbACTUIOCIUPT. XUMHUYECKUE CBOMCTBA
TJIFOKO3bI: OKUCJIEHHE B TJIFOKOHOBYIO
KHCJIOTY, BOCCTAHOBJIEHHE B COPOUT,
cnupToBoe Opoxenue. [Ipumenenue
IJIFOKO3bI HA OCHOBE CBOMCTB.

CrpoeHre U XMMHYECKHE CBOMCTBA
caxapo3bl. TeXHOI0ornuecKkne OCHOBBI
IIPOU3BOJICTBA CaXapO3bl.

Kpaxman. CTpoeHue MOJIEKYJIbI.
Pu3nyecKkre U XMMHYECKHE CBOMCTBA,
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Hax0>JICHUE B MIPUPOJIE U
ouonoruyeckas poiib. [Ipumenenue.

[emmonoza. Ctpoenue, puznueckue
Y XUMHAYECKUE CBOMCTBA. HaxoxneHue B
npupoze U OUOIOruYecKas poJib.
[Tpumenenue. CpaBHEHUE CBOMCTB
Kpaxmaja Y LEJUTFOI03bI.

3HauYeHHE YIIIEBOJOB B )KUBOI
IIPUPOJE U )KU3HU YEIIOBEKA.

JlaGopaTopHbie pabOThI

HpaKTI/ILICCKI/IC 3aHATUA

CemuHap no TeMe
«Kucnopoacoaepkamiyue opraHu4eckue
COCIMHEHHUS

['eneTrueckas CBs3b MEX]Y KjaccaMu
OpPraHUYECKUX COCTMHEHHUS.

KoHTponbHbIE paboThI

CamocrosTenbHas padboTa
oOydJaronmxcs

Pa6ora ¢ yueOHoOM, cripaBOUHOM
aurepatypou u MHTEpHET - pecypcamu.
CocraBneHue U peleHne reHeTHUYEeCKUX
LEMOYEK.

[ToaroroBka K KOHTPOJBHOM paboTe 1o
temam 2.1-2.3

[loaroToBUTH JOKJIAA Ha TEMy IO
BbIOODY: «ITaHOI: Benuyaiiiee 01aro u
CTpalllHOE 3JI0», «3aMeHa KHUPOB B
TEXHUKE HEIUILEBbIM CBIPbEMY,
«CpencTtea  TUTHMEHBI Ha  OCHOBE
KHCIIOPOJACOIEPKAILIUX ~ OPraHUYECKHUX
COEIMHEHHUID, «CuHTEeTHYECKHE
morotue cpeactsa (CMC): nocTonHCTBa
Y HEJOCTATKU» U JIP.

10

Tema 1.4.
A3omcooepicauiu
e opzanuyeckue
COCOUHECHUAL.

Cooepoicanue yueoHoz0 mamepuana

12

Awmunsbl. [TonsiTue 00 amuHax.
AHWINH, KaK OpraHMYecKOoe OCHOBAHHE.
[Tomyuenue anuIMHA U3 HUTPOOEH307a.
[IprMeHenne aHUIIMHA HA OCHOBE
CBOWCTB.

AMUHOKHCIOTBI. AMHHOKHUCIIOTBI
Kak am(oTrepHble 1) yHKINOHAIbHbIE
OpraHUYECKUE COCTUHEHHUS.
XUMHYECKHE CBOWCTBA AMUHOKHCIIOT:
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B3aUMOJICMCTBHUE CO LIEI0YAMHU,
KHCJIOTaMU U JIPYT € APYroM (peaxuus
noJIMKoHieHcanun). [lentuaHas cBs3b u
nosunentubl. [lpumenenne
AMUHOKHUCJIOT Ha OCHOBE CBOMCTB.

benku. [lepBuuHasi, BropuyHas,
TpPETUYHAs! CTPYKTYPBI OEJIKOB.
XUMHYECKHE CBOMCTBA OCIIKOB: TOPEHHE,
JI€HaTypalus, Tuapon3, [IBETHHIE
peakuuu. buonornueckue QyHkIu
OEJIKOB.

BricokomMoneKynsipHble COCTUHEHUSI.
Hyxkneunossie kucnorsl JHK, PHK

JlaGopatopHble/TIpaKTHYECKHIE PAOOTHI

«PellleHne 3KCepUMEHTAIIBHBIX 3a1a4
Ha WJCHTU(PUKAITUIO OPTraHUIECKUX
coenuHeHu» «Pacno3naBanue
IIAaCTMAcCC U BOJIOKOH.

KonTponbHas pabota

CamocrosTenbHas padboTa
00yJaroIMXCs

Pabora ¢ yuebHoOM, cripaBOYHOM
aurepatypou u MHTEpHET - pecypcamu.
[ToAroTOBUTH NOKIIA]] HA TEMY IO
BbIOOpPY: «bronornueckue QpyHkimu
OenkoBy, «benkoBas ocHOBa
UMMYyHHTETaY, «Jledpunut O6enka B
MUIIEBBIX MPOIYKTAX U €TO
MIPEOJI0JICHUE B paMKax TJI00aIbHON
IPOAOBOJIBCTBEHHON MPOTPAMMBD»

Tema 1.5.
Bbuonozuuecku
aKmueHble
COCOUHCHUSA

Cooeporcanue mamepuana

=)

OepmenTsl. ['opmonsl. JIekapcTBa

JlabopaTopHble 3aHATUS

HpaKTI/I‘{CCKI/IG 3aHATUA

W

CamocTosiTenbHas paboTa

Pa6ora ¢ yueOHol, cripaBoUHOI
nutepatypou u MHTEepHET - pecypcamu.
[ToaroTOBUTH TOKIA HA TEMY 110
BBIOODY: «

Pa3nen 2. OBHIASL

N HEOPTTAHUYECKASA XUMUA

Tema 2.1.
Ocnoenvie
ROHAMUA U 3AKOH

Cooepoicanue yuedbHoz20 mamepuana

10

OcHoBHbIE 3aKOHbI XUMHH.
KomngecTBo BemecTna. [locTtosiHHas
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xumuu

ABorap/10. MoJisipHbIii 00bEM Ta30B.
KonnuecTBeHHbIE UBMEHEHUS B XUMUU
KAaK YaCTHBIM CIy4yail 3aKOHOB Iepexoa
KOJINYECTBEHHBIX U3MECHEHUH B
KA4YE€CTBCHHBIC.

JlabopaTopHbie pabOThI

[IpakTrHueckue 3aHsATU

KoHTposbHbIE paboThI

CamocTosiTenbHas paboTa
00yJaroIMXCs:

[Tonck XUMUYECKHUX CIOKETOB B
MIPOU3BEACHUSAX XYI0KECTBEHHOM
JUTEpaTypsl U UCKyccTBa. Hanucanue
COOOUIEHUI O XUMUYECKUX
TEXHOJIOTHUSIX, OMOTEXHOJIOTHSIX U
HaHoTexHosorusx. M.B. JloMoHOCOB-
«TEPBBIM PYCCKUN YHUBEPCUTET

Tema 2.2.
Cmpoenue amoma

Cooeporcanue mamepuna

N

OcHoBHbIe IOHATHSI XUMHUM. [Ipenmer
xumuu. BemectBo. Atom. Monekyina.
XUMUYECKHUH JIEMEHT U (DOPMBI €T0
cyuiectBoBanus. [IpocTbie U CIOXKHBIE
BeliecTBa. M3MepeHne BelecTna.
OTpakeHne XMUMHUYECKUX CIOKETOB B
MMPOU3BEICHUAX XYA0KECTBEHHOU
JIUTEPATYPHI U HCKYCCTBA

JlabopaTopHO/TTpaKTUYECKUE 3aHITHUS

CamocrosiTenbHas paboTa

Tema 2.3.
Ilepuoouueckuii
3aKOH U
Ilepuoouueckasn
cucmema
XUMUYECKUX
anemenmos /I.U.
Memnoeneesa

Cooepoicanue yuedoHoz0 mamepuana

Hepuoauueckuii 3axkon J1.H1.
MenaeneeBa. Otkpoitue [.1.
MenaeneeBbiM [leproarueckoro 3akoHa.
[leproauyeckuii 3aKoH B (GOPMYITHUPOBKE
J.1. MenpaeneeBa. 3HaucHUE
[Ieproanyeckoro 3akoHa u
[Teproauyeckoil CUCTEMbI XUMUYECKHUX
sanemenToB /.M. MennaeneeBa mis
Pa3BUTHS HAYKU U TIOHUMAHUS
XUMHUYECKON KapTHUHBI MUPA.

W [Ce (DWW

Jlabopamopnvie pabomul

Ilpakmuueckue 3auamus
Nel. MoaenupoBaHue MoCTpOCHUS
NEPUOJINYECKON TaOIUIIbI XUMHUYECKUX
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9JICMCHTOB

Koumponvnoie pabomut

[S—

Camocmoamenvnan paboma
ooyuarowuxca.

[Touck undopmanuu B Uurepuere, B
y4eOHOU U CICIIUATBHON JTUTEPATYPE C
COOTBETCTBYIOIIUM O(POPMIICHUEM O
muennu JI.11.Menaeneena 06
0o0pa30BaHUM U TOCYAapCTBEHHON
TOJIUTHKE

Tema 2.4.
Cmpoenue
eeuecmea

Cooepocanue mamepuana

1.KoBaneHTHas: nojsgpHas u
HenouisipHas cBsizu. loHHAas CBA3b.

2.Katuousl 1 aHnousl. MeTanueckas
CBs13b. BosmopoaHas CBs3b.

Jlabopamopuwie pabomul

Hpakmuuecmte 3AHAMUA

Camocmoamenvnasn paboma
ooyuarowuxca:

Pabora ¢ yueOHoOM nmuTepaTypoi u
HuTepHeT — pecypcamu ¢
COOTBETCTBYIOIINM O(DOpPMIEHUEM O
MOJISIPHOCTH CBSI3U U MOJSIPHOCTU
MOJICKYJTBI.

Tema 2.5.
Honumeput

Cooepocanue mamepuana

IImacTtmacce! 1 BonokHa. Iloasarue o
IIacTMaccax U XUMHUYECKHUX BOJIOKHAX.
HarypanbHble, CHHTETUYECKHE U
HMCKYCCTBEHHbBIC BOJIOKHA.

—

JlaGopatopHO/TIpaKTUYECKUE 3aHATHS

CamocrosTenbHas pa60Ta

Tema 2.6.
Hucnepchoie
cucmembl

Cooepocanue mamepuana

[loHATHE TMCTIEPCHON CUCTEMBI.
3HauYEeHHE TUCIIEPCHBIX CUCTEM.

O |

JlabopaTopHO/TTPaKTUIECKUEC 3aHITHUS

CamocrosiTenbHas paboTa

Tema 2.7.
Knaccugurayusn
XUMU4eCcKux
peaxyuit

Cooepocanue mamepuana

10

XHUMHYECKHE pCaKIun

Jlabopamopno/npakmuueckue padomaut

N | —

Ne3. 3aBucumocTb ckopocTH
B3aMMOJICCTBHUS COJITHOM KHUCJIOTHI C
METaJUIAMU OT UX MPUPOIBI, IIMHKA C
COJIIHOM KHCIJIOTOM OT €€ KOHILIEHTPAIUH

No 4, Peakiusi, uaymiasi ¢ oOpa3oBaHHUEM
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ocajKa, ra3a Wid BOJbl. 3aBUCUMOCTD
CKOPOCTH B3aUMOJICHCTBHUS OKCHIa MEH
(IT) ¢ cepHoit KUCITIOTOM OT
TEMIEPATYPHI, IO
COTPUKOCHOBECHHUS

Camocmoamenvnaa paboma
ooyuarowuxcsa

[Touck undopmanuu B Uurepuere, B
y4eOHOH U CHEIUATBHON JTUTEPATYPE C
COOTBETCTBYIOIIUM OpopMiIeHHEM 00
AIIEKTPOJIN3€E PACILUIABOB, PACTBOPOB,
ANEKTPOJUTUIECKOM MOTYyUCHUS
AIFOMHUHUS; TIPAKTUYECKOM IIPUMEHEHUN
AIIEKTPOJIN3A.

Tema 2.8.
Pacmeopot.
Inekmponumuuec
Kas ouccoyuauus

Cooepoicanue yuedoHo20 mamepuana

Bona. PactBopbl. PacTBopeHue.
Bopna B npupoje, ObITy, TEXHUKE U HA
pou3BoACTBE. PU3NYECKUE U
XUMHYECKHE CBOMCTBA BOJIBL.
OnpecHeHue Bojbl. ArperaTHbie
COCTOSIHUSA BOJIBI U €€ MIEPEXO0/Ibl U3
OJHOTO arperaTHOro COCTOSIHUS B

JPYToe.

N | Ce

Jlabopamopnsie pabomul

Hpakmuuecmte 3anamusn

Ne 2. Xvmuueckue peakiuu ¢
BBIJICJICHHEM TEILIOTHI

Koumponwvuwvie pabomut

Camocmoamenvnaa paboma
ooyuarowuxcsa:

[Touck wundopmanuu B HWHTEepHETE, B
y4eOHOM W CHeIUaIbHOM JINTEpaType C
COOTBETCTBYIOIIMM  O(DOpPMIIEHHEM O
pacTBOpPEHUH Kak (PU3UKO-XUMHYECKOM
mporiecce; TeIIoBbIX dddekTax mnpu
pacTBOpPEHHH; TPUMEHEHHH BOJABI B
TEXHUYECKUX LENSAX; KECTKOCTH BOJABI U
crioco0ax ee yCTpaHEeHUH; MHHEPATbHBIX
BOJAX.

Pemenne 3amau Ha MaccoByrO JIOJHO
PacTBOPEHHOIO BEIIECTBA

Tema 2. 9.
Okuciumenvno-
60CCMAHOGUM EIILH

Cooepocanue mamepuana

Crenenp okucicHus. OKUCIUTEID U
BOCCTAHOBUTEH. METOIbI

— | Ce
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ble peaKyuu AJIEKTPOHHOTO OanaHca JiJisi COCTABJICHHUS
ypaBHEHUHN OKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEaKIU
JlabopaTOpHO-NPAKTUYECKUE 3aHATHSI 2
KonTponbHas pabota 1
CamocrosiTenbHas paboTa 4
Tema 2.10. Cooeporcanue mamepuana 13
Knaccugpurkauyua | Kinaccubuxaiys HEOpraHUIECKUX 5
eeujecms. BelecTB. MeTaibl, HeMeTaJlJIbl.
Ilpocmote JlaGopatopHO/TIpaKTUYECKUE 3aHATHS 5
eeujecmea. KonTtposnbHas paborta 1
CamocTosiTenbHas paboTa 2
Tema 2.11. Cooeporcanue mamepuana 10
Ocnoenvie knaccol | Bonopo/iHbie COeAMHEHNS] HEMETAJIOB. 4
Heopzanuueckux u | OKCUIBI U aHTEIPUIbl KAPOOHOBBIX
Op2anHuyecKux KucioT. Kucinorel oprannueckue u
coeOuHeHull Heoprannueckre. OCHOBaHMS:
OpraHUYEeCKHUE U HEOPTaHUYECKHUE.
JlabopaTopHO/IpaKTUYECKUE 3aHITUS 3
KonTponbHas pabota 1
CamocrosiTenpHas paboTa 2
JAudpepenurpoBaHHbIi 3a4eT 1 HTOTOB
bIN
Tema 2.12. Xumusn Coodeporcanue mamepuana 5
IIeMEHM 08 s-3eMeHnThl Bogopon. M3oTorbl 3
BOJIOpoAa. DneMeHThl [ A rpynmsl.
OO611ast XxapakTepUCTUKA IIEJI0YHBIE
MeTauibl. DneMeHThI [I A rpynibl
p-3JIeMEeHThI:
AJIFOMUHHN. YTIEpOa U KDEMHUMU.
["anorensl.
JlabopaTopHO/IpaKTUYECKUE 3aHITHUS -
CamocrosiTenpHas paboTa 2
Tema 2.12. Xumun ¢ | Codeporcanue mamepuana 8
JHCU3HU 00wecmea XUMHS U TPOU3BOJICTBO. XUMUS B 2
CEJIbCKOM XO035IUCTBE. XUMUS U
DKOJIOTUSA. XMMHUS B IOBCEIHEBHOU
KU3HH YEJIOBEKA.
JlabopaTopHO/IpaKTUYECKUE 3aHITHUS -
CamocrosiTenpHas paboTa 6
3auem 2 Umoz06
blu
HTOI'O 171
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3. YCJIOBUSI PEAJIM3AIIMA YYEBHOM JUCIUIIJIMHBI

3.1. TpeboBaHusi K MUHMMAJbHOMY MATEPUAJIbLHO-TEXHUYECKOMY
odecre4eHnIo
Peanuzanust y4eOHON AUCHUILIMHBI TpeOyeT Haiuuus Yy4dyeOHOro KaOuHeTa
«XUMUAY;
O6opynoBaHue yueOHOTO KaOMHeTa:
- IOCA/I0YHBIE MECTA MO KOJMYECTBY 00YUaIOITNXCS;
- pabouee MecTo mperoaaBaTes;
- BBITSDKHOM IIKad;
- Ha0Op XUMUYECKOHN TIOCYIBI U TPUHAAIICKHOCTEH JJ1s1 1a00PaTOPHBIX U
IPaKTUYECKUX PAOOT;
- Ha0OPBHI PEAKTUBOB OPTAHUYECKUX U HEOPTaHUYECKUX BEIICCTB,;
- KOMIUIEKT Y4eOHO-HATJISITHBIX TTOCOOMI « XUMUs,

TexHnueckue cpeacTBa 00yyeHUs:
- KOMITIBIOTEP C JIMLEH3MOHHBIM IIPOIPAMMHBIM 00€CIICUEHHEM;
- MYJIbTUMEIUATIPOEKTOP
- DKpaH
3.2. UndopMmannonHoe odecnevyeHue 00yueHust
IlepeyeHb pekoMeHayeMbIX Y4eOHbIX M3AaHuii, IHTEepHEeT-pecypcos,
JOMOJTHUTEIbHOH JIUTEPATYPbl

na obyuarowuxcs
v' Tabpuensa O.C. Xumus: yued. s cTya. cpen. npod. yueb. 3aBemennii / O.C.

[Mabpuensn, U.I'. Octpoymos. — M., 2018.

v Tabpuensu O.C. Xumus B TecTax, 3aj1adax, yIpaKHEHUSIX: y4e0. mocobue s
cTya. cpea. npod. yueonnix 3aBenenuit / O.C. I'abpuensu, I'.I'. JIlpicoBa — M.,
2010.

v' Tabpuensu O.C. IlpakTvKyMm 110 OOILEH, HEOPraHUYECKON U OPraHu4eCcKon
XUMUH: y4eb. mocobue ais cTya. cpen. npod. yueo. 3aBeaenuii / ['abpuensu O.C.,
Octpoymos N.I"., [Topodeera H.M. — M., 2009.

v’ Tabpuensa O.C. Xwumusa. 10 ximacc. ba3oBelii  ypoBeHb: yueO. s
obmeoOpasoBar. yupexaeruit. — M., 2010.

v’ Tabpuensn O.C. Xwumumsa. 11 ximacc. bBa3oBelii  ypoBeHb: yueO. s
obmeobpasosar. yapexaenuii. — M., 2010.

v Tabpuensa O.C., Octpoymor N.I'., Octpoymosa E.E. Opranndeckasi Xumust B
TecTax, 3aja4ax 1 ynpaxaeHusx. — M., 2008.

v Tabpuensu O.C., Octpoymos N.I'., Beenenckas A.I'. O0mas XuMus B TeCTax,
3a7ayax u ynpaxsHenusax. — M., 2008.

v" Kysemenko H.E., Epemun B.B., ITonkos B.A. Kparkuii xypc xumuu. — M.,
2000.
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v Tlnuyruna I'.B. Xumust 1 moBceAHEBHAS JKU3HD demoBeka. — M., 2004,

s npenodasameneti
v Tabpuensa O.C. Xumus Ui MpenoaaBaTesst: y1eOHO-METOMYECKOE TI0COOne
/ O.C. I'abpuensn, I'.I". JIsicoBa — M., 2010.
v' Tabpuensu O.C. Hacronphast kuwra yuwmrtens xummum: 10 kmace / O.C.
["a6puensn, N.I'. Octpoymos — M., 2009.
v Tabpuensa O.C. HactonbHast kaura yuurens xumun: 11 kmace: B 2 4. / O.C.
["a-Opuensn, I'.I'. JIsicoBa, A.I'. BBenenckas — M., 2009.
v Kysuenosa H.E. O0ydeHne XUMUHM Ha OCHOBE MEKIPEIMETHOM MHTErPAIH /
H.E. Ky3nenosa, M.A. lllatanos. — M., 2004.
v' UYepuobensckas .M. Meroauka oOyueHHss XUMUU B CpemHel mikoie. — M.,
2003.
v' Tabpuensa O.C. JlvicoBa I'I. Xumus [1s OpenofaBatelis: METOIUYECKOE
rmocoodue. — M., 20010.
v’ http://www.auk-olymp.ru/doc.v?d=19http://courses.urc.ac.ru/eng/u6-7.html
http://courses.urc.ac.ru/eng/u6-7.html
http://www.ikt.ru
http://prepodavatel.narod.ru/modtechnology.html
http://www.akvt.ru/student/moup/obscheobrazovatelnye-discipliny
http://www.2 . uniyar.ac.ru/projects/bio/SUBJECTS/subjects _main.htm
http://yuspet.narod.ru/disMeh.htm
http://philist.narod.ru/articles/orlova.htm
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4. KOHTPOJIb 1 OLIEHKA PE3YJBTATOB OCBOEHUSI YYEBHOMN
JANCHUIIJIMHBI

Kontpois ® oOmeHka pe3ylbTaToB OCBOEHUS Y4eOHOM  JUCIUIUIMHBI

OCYULIECTBJISIETCS TpernojaBareyieM B TpoLecce NPOBEICHUS MPAKTUYECKHUX

3aHATUH M J1a0OpaTOpHBIX pabOT, TECTUPOBAHUS, a TaKXKE BBINOJHEHUS

00yJarouMMuUCs MHIUBUTYAIbHBIX 33JJaHUH, POEKTOB, UCCIIEIOBAHUIA.

Pe3yabTarsl 00yuenust
(ocBOCHHBIE YMEHHNSI, YCBOCHHbIC 3HAHMA)

@opMbI 1 METOAbI KOHTPOJISI U
OIIEHKH Pe3yJbTATOB 00y4eHH sl

B pesyivmame 0CBOEHUS YuebHol
oucyunaunsl «Xumusy o6yuarowuiicsa 00iceH
ymemy:

* Hazvleamb:  U3YUEHHble  ewecmed  no
MPUBUATLHOLL unu MeNHCOYHAPOOHOLL
HOMeHKIamype,

* onpeodensams. BANEHMHOCMb U CHEneHb
OKUCTIeHUSl ~ XUMUYECKUX  IIeMeHmos8, Mmun
XUMUYECKOU CB8A3U 8 COeOUHeHUsX, 3apso
UoHa, xapaxmep cpeovl 8 GOOHLIX PACMBOPAX
HEeOP2aHU4eCKUX U OpeanuyeckKux coeOuHeHul,
oKucaumerns u g8occmanogument,
NPUHAONEIHCHOCMb — 8eujecms K PA3HbIM
K1accam HeopeaHudecKux U OpeaHuyecKux
COCOUHEeHULL,

* Xapakmepuzo8amu:  JJeMEeHmbl  MAIbIX
nepuooos no ux HOJIOAHCEHUTO 8
Ilepuoouuecxoii cucmeme /{.U. Menoeneesa;
oOwue Xumuueckue C8OUCMBA Memaos,
HemMemalios, OCHOBHbIX K1acco8
Heop2aHUu4ecKux U OpeaHu4eckux coeOuHeHul;
CmpoeHue U XumMuiecKue c8otUcCmaa u3yyeHHbIX
HEeOP2aHU4eCKuX U OpeaHuyeckKux coeOuHeHul;
* 00vACHAMD: 3a8ucumocms ceolicms
gewjecme om ux cocmasa U CMPOEHUs,
npupoody  XuMu4eckou  ceia3u  (UOHHOU
KOBAIEHMHOU, Memaniuieckou u
8000pOOHOI), 3a8UCUMOCHIb cKkopocmu
XUMUYecKou  peakyuu U NOJOMCEHUE
XUMUYECKO20 pABHOBeCUsi OM  PA3IUYHBIX
¢daxkmopos,

* BBINONHAMb XUMUYECKUU IKCNEePUMEHM: NO
PACHO3HABAHUIO BACHEUWUX HEOP2AHUYEeCKUX
U Op2aHUYeCKUX COeOUHEHULL,

* NpPoBOOUMb.  CAMOCMOAMENbHbIU — HOUCK
XumMu4eckou ungopmayuu ¢ UCHONb308aHUEM

Texywuti konmpons 6 hopme:
v’ camocmosmenvhuix pabom;

v’ nabopamophvix u
NPAKmu4ecKux pabom;

v memamuueckux mecmos;

V' XumMuueckux OuKmamnmos;

v Kommponvhuix — pabom  no

memam y4eOHou OUCYUNTUHDL.
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PA3TUYHBIX UCTOYHUKO8 (HAYYHO-NONYISAPHBIX
U30aHUll, KOMNBIOMEPHLIX  0A3  OAHHbIX,
pecypcos Hnumepnema); UCNONb306AMb
KOMNbloOmepHvle mexHoao2uu 0Jisi 00pabomxu
U nepeoauu Xumuyeckou uHgopmayuu u ee
npeocmasiieHust 8 pa3iudHbIX Gopmax,

* CBA3bLIBAMb. U3YUEHHBIL MAMEPUATL CO CBOEU
npogheccUoHAbHOU 0essmelbHOCMbIO;

s pewams: pacuemmbie 3a0ayu no
XUMUYECKUM POPMYIAM U YPABGHEHUIM,
UCNONIL308aMb  NPUOOPEmeHHble  3HAHUSA U
VMeHUsT 8 NPAKMUYECKOU OesmelbHOCmU U
NOBCEOHEBHOU IHCUSHU:

* 011 OOBACHEHUA XUMUYECKUX sGAeHUl,
NPOUCXO0AWUX 8 Npupode, Oblmy U HA
npouzeoocmee;

* onpeoenenus B03MONCHOCMU NPOMEKAHUSL
XUMUYECKUX — NpeepaujeHuti. 6  pPAa3IuUdHbIX
VCA0BUSX U OYEHKU UX NOCTIeOCMBUIL,

* HKOJIOSUYECKU 2PAMOMHO20 NOBEOCHUS 8
oKpydicaroueli cpeoe;

* OYeHKU GIUAHUS XUMUUECKO20 3A2pA3HEeHUs
OKpydfcaroufeli cpeovl Ha OPeaHU3M Yelo8eKa U
opyeaue JHcugvle OPeaHuU3Mbl,

* Oe30nacrHoeo obpawjenuss ¢ 20prYUMU U
MOKCUYHBIMU BeUeCmBamu U 1ab0pamopHbim
obopydosanuem;

* NPUSOMOGNECHUSI  PACMBOPO8  3A0AHHOU
KOHYeHmpayuu 6 Oblmy u Ha NPou3800Ccmee;

* KpUMu4eckou  OYeHKU  OO0CMOBEPHOCHIU
Xumuueckou ungopmayuu, nocmynaowei u3
PA3HBIX UCOYHUKOS.

B pesyromame 0CBOEHUS yuebHol
oucyunaunsl «Xumusy o06y4arowuiicsa 00iceH
3HamMb:

* gadicHeuwue Xumuuecxue NOHAMUSL!
gewiecmen, XUMUYeCKUti  9J1eMeHm, amom,
MOJIeKyd,  OMHOCUMENbHble  AMOMHAA U
MOJIEKYIAPHASL  MACCbl, UOH,  AJLIOMPONUS,
usomonevl, XUMUYECKasl CBA30,
9NeKMPOOMPUYAMENTbHOCb,  8ANEHMHOCHb,
cmeneHb OKUCIeHUsl, MOJb, MOJAPHAsL Mdccd,
MOJISIDHBLIL  00beM 2a3000paA3HbIX  6eujecms,
geujecmaa MONeKyIApHO2O U HEMOJIEKYIAPHO20

Texywuii koHmponv 6 popme:
v’ camocmosimenvuvix pabom;

v’ nabopamophvix u
NPAKmu4ecKux pabom;

v memamuueckux mecmos;

V' XuMuueckux OUKmamnmos,

v Kommponvhbix  pabom  no

memam Y4eOHoU OUCYUNTUHDL.
Umoeosviti konmponv 6 ¢hopme
oughghepenyuposannozo 3auema.
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CMpOEerHUA, pacmeopeasl, dJleKkmpoJjum u

HedIeKmpo.um, INEKMPOIUMULECKASL
ouccoyuayus, oKucIumend u
80CCMAHOBUMEND, OKUCIeHue u
80CCMAHOBIIEHUE, menuosou aghgexm
peaxkyuu, CKOpOCmb XUMUHECKOU peaxkyuu,
Kamanus, Xumuyeckoe pasHosecue,
Venepoouslil cKkesem, @DYHKYUOHANbHAS

2PYNna, u3omMepusi, 20MON02USL,

* OCHOBHblE 3AKOHbI XUMUU: COXPAHEHUS
Maccel  gewjecms, NOCMOSAHCMEA COCMABA
sewgecms,  Ilepuoouueckuti  3axkon  J.U.
Menoeneesa;

* OCHOBHbIE MeopUU XUMUU, XUMUYECKOU
CA3U,  INEKMPOIUMUUECKOL — OUCCOyuUayuu,
CMPOEHUsT OP2AHUYECKUX U HeopeaHU4eCcKUx
COeOUHEHUI,

* gadicHeuwue Bewjecmed U MAamepuaibl:
sadiCHeliuue Memaiivl U CHIAGbl, CepHas,
CONAHASA, A30MHASL U VKCYCHASL KUCIOMbL,
O1a20poOHbIe  2a3bl, B000POOD,  KUCIOPOO,
2an02eHbl, WeNouHble Memaivl, OCHOBHbLE,
KUCIOmHble U amM@omepHble OKCUObl U
2UOPOKCUObL, WeN0OYU, YeNeKUCbIL U YeaAPHbILL
2a3vl, CEpHUCMbl 2a3, aMMUaK, 600d,
NPUPOOHBILL  2a3, Memaw, OMaH, IMIUJEH,
ayemujie, X10pud Hampus, KapbOonam u
ecuopokapoonam  Hampus,  Kapoowam U
docgham  kanvyus, Oenzon, Mmemanon U
9MAHOJ, CHOJNHCHBIE IPUPDL,  HCUPBI, MbLIA,
MOHOCAxapuovl  (2110K03a),  oucaxapuowl
(caxaposza), nonucaxapuovl  (Kpaxmar —u
Yennono3a), aHuIuH, AMUHOKUCIOMDbL, OelKu,
UCKYCCMBEHHble U CUHmemuiecKue 60JI0KHA,
KayyyKU, niacmmaccyl;
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JUCT UBSMEHEHHWI U IONOJHEHN,BHECEHHBIX B PABOYYIO

NPOI'PAMMY
N3menenus, boL10 Crajao OcHoBaHue IMoanucek
aaTra JIMIA
BHECEHHS BHeCIIIero
Ne cTpaHuubI U3MEHEeHUs
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B naHROM NOKYyMEHTE NPOHYMEPOBAHO, MPOIIHYPOBAHO,
3aBEPEHO MOAMHCHIO H CKPEIUICHO MEYaThIO

35 hpmB  niR ) THCTOB
M M. Xucmaros

K> 07 /%
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