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1. MACIHOPT PABOYEM ITPOT'PAMMBI YUEBHOI'O MNPEJIMETA
OVYIIL.06 Xumus

1.1. Ob6aacTs npuMeHeHus1 pabdoyel MPOrpaMMbl

Pabouass mporpamma oOmeoOpa3zoBaTenbHOro  yueOHoro mpeamera OVIL06  Xumus
npelHa3HayeHa Uil U3Y4YeHUS XMUMHH B MpoeCcCHOHAIbHBIX 00pa30BaTE/IbHBIX OpraHU3aIHIX
CIIO, peanuzyronmx 00pa3oBaTeIbHYIO MPOTPAMMY CPEIHETO 00IIero 00pa3oBaHus B Mpeeiax
OCBOCHHSI OCHOBHOH npodeccruonaibHor oopa3oBatenbHOi porpammel CITO (OITOIT CITO) na
06a3e OCHOBHOTrO o00Omero o0Opa3oBaHUS MPH TOATOTOBKE KBATM(PUIMPOBAHHBIX pabOYMX,
ciayxammux 1mo mpodeccun 23.01.09 MammHHCT JIOKOMOTHBA, BXOIAIIECH B YKPYITHEHHYIO
rpynmy npodeccuii/cnermanpaocteir 23.00.00 TEXHUKA u TEXHOJIOT'MA HASEMHOI'O
TPAHCIIOPTA.

1.2. Mecto npeaMera B CTPYKTYpe OCHOBHOH mnpodeccHOHATbHOI 00pa3oBaTeIbHOI
nporpammbl: npeamer OYIL.06 Xumus BXoauT B 001meo0pa3oBaTesibHble yueOHbIE TPEAMETHI U
ABJIsIeTCS 0053aTENIbHOM 4acThI0 00111€00pa30BaTeNIbHOM NOArOTOBKHA 00pa30BaTeIbHON
nporpammsl ¢ yaetoM @I'OC CIIO cnenmanuctos cpennero 38ena 23.01.09 Mamunucr
JIOKOMOTHBA.

1.3. Ilesu npeaMeTa — TPeOGOBaHUS K Pe3yJIbTATaAM OCBOEHHS MpeaMera:

['maBHOW menbl0 OOIIEro XUMHUYECKOTO O0pa3oBaHHs SBISICTCS (OPMHUpPOBAHUE Yy
CTYJCHTOB YMEHMS OLIEHMBAaTh 3HAYMMOCTb XMMHMYECKOTO 3HAHUSA I KaXKIOrO 4YeEJIOBEKA;
(opMHUpPOBAaHKE LIETIOCTHOTO IMPEACTABICHUS O MUPE U POJIM XUMUU B CO3JAHUU COBPEMEHHOMN
€CTECTBEHHOHAYYHOH KapTUHBI MUPA; YMEHHUsS OOBSCHATh OOBEKTHI M MPOLIECCHl OKPY>KaoLIeH
JIEHCTBUTEIIBHOCTU — IIPUPOJHON, COMAIBHOM, KYJIBbTYPHOU, TEXHUYECKOU CPENbl, — UCIIONIb3Ys
JUIL 3TOr0 XMMHUYECKHE 3HAaHUS; pa3BUTHE YMEHUN pa3indarh (DakThl U OLICHKH, CPABHHUBATh
OLICHOYHbIE BBIBOJbI, BUAECTb HX CBSI3b C KPUTEPUSIMH OLEHOK M CBA3b KPUTEPUEB C
OIpeNIeIEHHOW  CUCTEMOW LieHHOCTeH, (opMyaupoBaTb U OOOCHOBBIBATH COOCTBEHHYIO
MO3UIMIO; IPUOOPETEHUE CTYEHTaMU OIbITa pa3HOOOPa3HOM 1€ATEIbHOCTH, OIbITa [IO3HAHUS U
CaMOIIO3HAHHUS; KIIIOUEBBIX HABBIKOB, MMEIOIIMX YHUBEPCAJIBHOE 3HAUYEHUE IS PA3IHUHBIX
BUJIOB JIESITEILHOCTU (HABBIKOB pEIICHUs IpoOJieM, MPUHATHS pElIeHUM, MOKCKa, aHalIu3a U
00paboTkn MH(pOpMALMM, KOMMYHUKATHBHBIX HAaBBIKOB, HAaBBIKOB HW3MEpPEHUH, HAaBBIKOB
COTPYIHUYECTBA, HABBIKOB 0€3011aCHOT0 0OpAaIeHUsI C BELIECTBAMU B TOBCEAHEBHON KU3HN).

[Tnanupyemble pe3yiabTaThl OCBOEHHs 001ieoOpa3oBarenbHoro npeaMera OVIL.06 Xumus
B cootBercTBUU ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO, dpopMupoBaHue U pazBuTHE OOLIUX
KOMIIETCHIIMI:

Kox n HanmeHOBaHHE
bopmMHUpyeMbIX
KOMITCTCHITUI

[Inanupyemsle pe3ysbTaTel OCBOCHHUS PEAMETA

OOmue

[IpenmeTHbIe

OK 01. BeiOupats criocoOs!
pelIeHus 3a1a4
npodeccuoOHaTBLHON
JeSATeTbHOCTH
IPUMEHUTEIBHO K
Pa3ITUYHBIM KOHTEKCTaM

B yactu tpynosoro

BOCIIMTaHUA.
TOTOBHOCTH K TPYLY,
OCO3HAHHE IICHHOCTH
MacTepcTBa, TPYAOIIO0HE;
TFOTOBHOCTb K aKTUBHOU
JeSITELHOCTH
TEXHOJIOTUYECKOH U
COLIMAJIbHOM HAINpaBIEHHOCTH,
CIIOCOOHOCTh MHUIIUUPOBATD,
IUIAHUPOBATh U
CaMOCTOSTCIIBHO BBIIIOJIHATH
TaKylo JeATebHOCTD;
MHTEpEC K pa3InyHbIM chepam
npodeccrnoHaTbHOM

BJAJIETh CUCTEMOM XHMHYECKUX 3HAHWH,
KOTOpasi BKJIFOYAET: OCHOBOIIOJIAraIOIINe
MOHATUS (XUMUYECKUH DJEMEHT, aToM,
AJIEKTPOHHAsi 000JI0YKa aroma, S-, p-, d-

9JICKTPOHHBIC Op6I/ITaHI/I aTOMOB, HOH,
MOIJICKYJIA, BaJICHTHOCTD,
QJICKTPOOTPULIATCIILHOCTD, CTCIICHDb

OKHUCIJIEHHS, XUMHUYECKass CBSA3b, MOJIb,
MOJISIpHasE Macca, MOJSIpHBIH — 00BbeM,
YIJIEPOAHBIN CKeNeT, (YHKIHOHAJIbHAS
rpynna, pagukai, HW30MEpPHUs, H30MEpBI,

TOMOJIOTUYECKUI pan, TOMOJIOTH,
YIJIEBOJIOPOBI, KHUCJIOPOJI- u
a30Tco/epKalme COEJTMHEHMUS,
OMOJIOTMUECKH  aKTHBHBIC  BEIISCTBA
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JIeSTeIIbHOCTH, (YyrneBoapl, KHpPBL, OEIKH), MOHOMED,
OBnazieHue YHUBEPCATbHBIMU oJIAMED, CTPYKTYpHOE 3BCHO,
y4eOHBIMHU TIO3HABATEIILHBIMHU BBICOKOMOJIEKYJISIPHbBIC COCIUHCHHUS,




NEUCTBUSMU:

a) 6a30BbIC JIOTHYCCKHE

JIEHCTBUA:
CaMOCTOSTEIBHO
dbopmyaupoBaTh U
aKTyaJU3UpOBaTh MPOOIIEMY,
paccMaTpuBarth ee
BCECTOPOHHE;

YCTaHaBJIMBATb CyuIGCTBGHHBIfI

MPU3HAK WJIX OCHOBAHUS ISt
CpaBHEHUs, Kilaccupukanuu u
000011IeHN;

ONpEeIEIATh LeNN
JIeITeIIbHOCTH, 3a/1aBaTh
rapaMeTphl U

KPUTEPUHU UX TIOCTHKEHUS;
BBISBJISITh 3aKOHOMEPHOCTH U
MIPOTUBOPEYUS B
paccMaTpUBaEeMbIX SIBJICHUSX;
BHOCUTH KOPPEKTUBHI B
JIeITEIbHOCTD, OIIEHUBATh
COOTBETCTBHUE PE3YIHTATOB
LIEJIIM, OLICHUBATh PUCKU
IMOCJICICTBUI ACSITEIHHOCTH,
pa3BUBATh KPEaTUBHOE
MBIIIJIEHUE TIPU PEIICHUN
JKU3HEHHBIX TTPOOIIEM

0) 6a30BBIC HICCIICIOBATEIBCKHE

JIEUCTBUS:

BJIAJICTh HaBBIKAMH y4eOHO-
HICCIIEN0BATEILCKON U
MPOEKTHOM AEATEIbHOCTH,
HAaBBIKAMH Pa3pelLICHUs
pooJieM;

BBISIBJIATH IPUYUHHO-
CJICZICTBEHHBIC CBSI3U U
aKTyaJIM3UpOBaTh 3a7a4y,
BBIJIBUTATh TUIIOTE3Y €€
pelIeHus, HaXOIUTh
apryMEHTHI JIJIst
JI0KA3aTelIbCTBA CBOMX
YTBEPKJI€HH, 3a]1aBaTh
napameTpbl U KpUTEpUHU
pelIeHus;

aHAJIM3UPOBATH MOJTYyYEHHBIE B
X0JI€ PelIeHUs 3a7a4un
pe3ybTaThl, KPUTUUECKH
OIIEHUBATH UX JIOCTOBEPHOCTb,
MIPOTHO3UPOBATH U3MECHEHHE B
HOBBIX YCJIOBHSIX;

YMETh IEPEHOCUTH 3HAHUS B
MO3HABATENIbHYIO U
MPAKTHYECKYIO 00JIaCTH

KpUCTaJUTHYECKast pererka, THIIBI
XMMHYECKHX PeakUuuid (OKUCIUTEIbHO-
BOCCTAHOBHTEIIbHBIC, 9K30- u
SHIOTEPMUYECCKUE, PEAKUUH HOHHOIO
oOMeHa), pacTBOP, AJIEKTPOJIHUTHI,

HEDJICKTPOJIUTBI, AIICKTPOIUTHYECKAS
JIMCCOLIMALINS, OKHUCITUTEIIb,
BOCCTAQHOBHTEIb, CKOPOCTh XUMHUYECKOIT
peaKkiMy, XUMHYECKOE pPaBHOBECHE),
TEOPUH U 3aKOHBI (TCOPHS XUMHYECKOTO
CTPOCHMsSI OpraHUYecKux BemecTB A.M.
BytiiepoBa, TeopHs 3JIEKTPOIUTHYECKOM

JTUCCOIMALINY, TICPUOJUUSCKUN  3aKOH
H.N. MenneneeBa, 3aKOH COXpPaHECHUS
Macchbl), 3aKOHOMEPHOCTH,
CHMBOJIHYECKHUI SI3BIK XHUMHH,
(akTosIoruuecKue CBEICHMS 0
CBOICTBaX, COCTaBe, IMOJNYyYECHHUH U
0e301aCHOM MCIIOJIb30BaHUH BaXKHEHIITHIX
HEOPTaHMYECKHUX u OpPraHUYECKUX
BEIIECTB B OBITY MW NIPAKTUICCKON

JACATCIIbHOCTH YCJIOBCKA,

YMEThb BBISIBIIAATD XapaKTEpHbIE
IPU3HAKA W B3aMMOCBSA3b M3YyYEHHBIX
IIOHSTHH, [IPUMEHSATh
COOTBETCTBYIOILIIME HIOHSTHS pu
ONIMCaHUU  CTPOCHUS U  CBOUCTB
HEOPraHWYECKUX U OPraHUYEeCKHX

BEIICCTB U HUX npeBpameHHﬁ; BBISBJIIATH
B3aUMOCBSI3b XHUMHUUYECKMX 3HAHUH C
MOHATUAMU U NMPEACTABIICHUAMMA APYTHUX
€CTCCTBCHHOHAYYHBIX IPCIMETOB;

YMETb HUCHOJbB30BATbH HAMMCHOBAHUA
XHMHUYECKUX COCTMHEHNI
MEXTyHAPOIHOTO coro3a

TEOPETUYECKON U MPUKIATHOU XUMHUHU U
TPUBHAIBHBIE HA3BaHHUS BAKHEUIINX
BEIIECTB (ITHJICH, alleTUJIEH, TIIUIepHUH,

dbenon,  Qgopmampaerun, — yKCycHas
KHUCTIOTa,  TIWIMH, YrapHbi  Tas,
VIJIEKUCIBIA  Ta3, aMMHaK, TraiieHas

U3BECTh, HETaIlIeHasi U3BECTh, NMUThEBAs
coJla U JPYIHX), COCTaBIATH (HOPMYIIbI
HEOPraHMYECKUX M  OpPTraHUYecKuX
BCUICCTB, YpaBHCHHA XUMHNYECKUX
peakiuii, OOBACHATH HX  CMBICT;
IIOATBEPKIAATH XapaKTCPHBIC
XUMHUYECKHE CBOHCTBa BEIIIECTB
COOTBETCTBYIOIIMMU  3KCIICPUMCHTAMH
U 3alUCSAMHM YPaBHEHUH XUMHUYECKUX
peaxkuuii;
yMETh
MPUHAIJIC)KHOCTD

YCTaHaBJIMBAThH
HN3YYCHHBIX
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YKU3HEIESITETLHOCTH;
YMETh HHTETPUPOBATH 3HAHUS
U3 pa3HbIX IPEIMETHBIX
obOnacreii;
BBIJIBUTaTh HOBEIE UJIEH,
npeiaraTh OpUrHHAIbLHBIC
MOJIXOJTbI U PEIICHUS;
CIIOCOOHOCTh MX
HCIIOJIB30BaHUs B
IM03HABATEILHON U
COILIMAJILHOM MPAKTHKE

HEOPraHUYECKUX U OpPraHUYECKUX
BEUIECTB K OINpeAeNeHHbIM KaccaMm |
rpynnaM COeIMHEHUH, XapaKTepu30BaTh
MX COCTaB M BaXHEWIIME CBOWCTBA;
ONpeNesATh BUIbl XUMHUYECKUX CBs3el
(xoBaJIeHTHAsi, MOHHAs, MeTaJUIn4yecKas,
BOJIOPO/IHAs), THUIBl KPUCTAJUIMUECKUX
pEIIETOK BEIIECTB; KJAacCU(UIIUPOBATH
XUMUYECKHE PEaKIInu;

chopMUpOBaTh  MPEACTABICHUS: O
MarepuaIbHOM €NHCTBE MHpa,
3aKOHOMEPHOCTSIX M T03HABaeMOCTH
SIBJICHUH MIPUPOJIbI; O MECTE M 3HAUCHUU
XUMHH B CUCTEME €CTECTBEHHBIX HAyK U
€e poilu B OOECIIEYCHHU YCTOMYUBOTO
pa3BUTHUSL 4YEJIIOBEYECTBA: B pEIICHUU
npooJieM IKOJIOTHYECKOH,
3HEPreTUYECKON 51 MHIIEBON
0€30MacHOCTH, B PAa3BUTUU MEAMIIMHBI,
CO3/IaHUM HOBBIX MAaTepHaliOB, HOBBIX
WCTOYHUKOB JHEPTrUU, B OOECIECUYCHUU
palMOHATBHOTO MPHUPOAONONIBE30BaAHUS,
B (OpPMHUPOBAHHH MHUPOBO33PCHUS U
o0mieil KyJnbTypbl 4YeJIOBEeKa, a TaKxkKe
9KOJIOTUIECKU 000CHOBaHHOTO
OTHOIIEHHUS K CBOEMY 3I0pPOBBIO U
MPUPOHOM CpeLIE;

BJAJIETh CUCTEMON XMMHYSCKHX 3HAHUM,
KOoTOpast BKJIFOUAET:
OCHOBOMOJIAraoIne TIOHATHUS
(TOTIONTHUTENIBHO K CHUCTEME TOHSATUHN
0a30BOr0 ypOBHS) - U30TOIBI, OCHOBHOE
U BO30YXKJEHHOE COCTOSHHE aToMa,
ruOpuan3aIysl aTroMHBIX opOuTanei,
xumuueckas cBsizb (" " um "', KpaTHbIE
CBS3HM), MOIIApHAs  KOHIEHTpaIus,
CTpyKTypHasi  (dopmyna,  HU30Mepus
(cTpykTypHas, reomeTpuueckas (umc-
TPaHC-U30MEPHsI), THUIBI XUMHYCCKHX
peakuuii (roMO- M TIe€TEepPOreHHBIE,
oOpaTtuMble U HEOOpaTUMBbIE), PaCTBOPHI
(MCTUHHBIE, JUCIEPCHBIE CHUCTEMBI),
KPUCTAJLTOTUPATHI, CTETICHb
JUCCOIMAIMHU, DJIEKTPOJIU3, KpPEKUHT,
puUGbOPMUHT); TEOPUHM U  3aKOHBI,
3aKOHOMEPHOCTH, MHPOBO33PEHUYECKUE
3HAHUS, JIKAIIUE B OCHOBE TOHUMAHUS
MPUYUHHOCTH u CHUCTEMHOCTH
XUMUYECKUX SIBIICHUW, COBPEMEHHBIC
MPEACTABICHUSI O CTPOEHHUU BEIIECTBA

Ha  aTOMHOM,  MOJEKYJISpHOM U
HaJMOJIEKYJIIPHOM YPOBHSIX;
MIPEICTaBICHUS 0 MeEXaHU3Max
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XUMHAYECKUX peaKIui,
TEPMOJIMHAMUYECKUX M KHHETHYECKHUX
3aKOHOMEPHOCTSAX WX NPOTEKaHUs, O
XUMHUYECKOM PaBHOBECHH, ITHUCIIEPCHBIX
cucremax, (aKTOJIOTHYECKUE CBEICHUS
O CBOWMCTBaxX, COCTaBe, IOJIYYECHUU U
0e301macHOM HCIIOJIb30BaHUHU
BaKHEHIITHX HEOPTraHUYECKUX u
OpFaHI/I‘IeCKI/IX BCIICCTB B 6BITy nu
MPAKTUYECKON JIEATEIILHOCTH YEJIOBEKA;

o0mmmx HAay4YHBIX MIPpUHIATIAX
XUMHUYECKOTO IIPOU3BOJICTBA (Ha
npuMepe IIPOU3BOJCTBA CEepHOU
KHCJIOTBHI, aMMHaKa, MeTaHoJIa,

nepepaboTku HeTH);

- yMeTb IMpPOBOJUTH pacueTsl IO
XUMUYECKHM (hopMynamM ¥ ypaBHEHHSIM
XMMUYECKHUX PEAKIUH C UCIOIb30BAHUEM
¢u3nyecKux BEIUYMH (Macchl, oObema
rasos, KOJINYeCTBA BEILIECTBA),
XapaKTepU3yIOIIUX BEILIECTBA C
KOJINYECTBEHHON CTOPOHBI: PACYETHl IO
HaXOXJCHUIO XUMUYECKOW  (popmyibl
BEIIECTBA; pacueTbl Macchl (0Obema,
KOJIMYECTBA BELIECTBA) IPOJYKTa
peaKkuMM, €cld OJHO U3 HCXOJAHBIX
BELIECTB JIaHO B

BUJE  pacTBopa C  ONpEAEICHHOU
MacCOBOU JIOJIEM  pacTBOPEHHOTO
BEIIECTBA WM JAaHO B M30BITKE (MMeeT
IPUMECH); pacyeTbl MacCOBOW WU
00BEMHOM  J10IM  BBIXOJA MPOJYKTa
peaxkiuu; pacyeTbl TEmIoBoro 3¢dexra
peakiuii, 00bEMHBIX OTHOIIEHUH ra3oB;
- YMETh BBISBIATH XapaKTEPHBIE
IOPU3HAKM M B3aMMOCBS3b H3YUEHHBIX
MOHATHUH, MPUMEHSATh COOTBETCTBYIOIIHE
MOHATUS TPU ONHUCAHUM CTPOCHUS H
CBOICTB HEOPraHWMYECKHUX "
OpPraHUYeCKUX BEIIECTB U uxX
NPEBPAICHAIA; BBISABISATh B3aUMOCBSI3b
XMMUYECKUX 3HAHUH C TOHATUAMU H
NPEJCTaBICHUSIMA JAPYTHUX TPEAMETOB
Juis Oojiee OCO3HAHHOTO TOHUMAaHMA U
OOBSICHEHUS! CYIIHOCTH MAaTepHaIbHOTO

€IMHCTBA MHPA; HUCII0JIb30BaTh
CHUCTEMHBIE XHUMHYECKHE 3HaHHUI I
00BIACHEHHUS u IIPOTHO3UPOBAHUS
SIBIICHHH, MMEIOIINX
€CTECTBEHHOHAYYHYIO IPUPOAY;

- YMETh HCITOJIF30BaTh

HaMMEHOBAHHS XUMUYECKUX COEITUHEHUH
MEXIYHapOJTHOTO CO03a TEOPETHIECKOM
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u HpHKJ’I&Z{HOﬁ XUMHUU W TPUBHUAJIBHBIC
Ha3BaHHUs BCIICCTB, OTHOCAIIMUXCA K
HU3YUCHHBIM KJIaCCaM OpPraHUu4YCCKUX MU

HEOPraHUYECKUX COE/IMHCHUH;
UCIIOJIb30BAaTh XHMHYECKYI) CHMBOJHUKY
TUTSt COCTaBJICHUS bopmyn
HEOPTraHNYECKUX BEIIIECTB,
MOJICKYJISIPHBIX " CTPYKTYPHBIX
(pa3BepHYTHIX, COKpAIICHHBIX "
CKEJIETHBIX)  (OpPMYJT  OPraHMYECKHUX
BEIIIECTB; COCTaBIISATh ypaBHEHUS
XUMHUYECKUX PEaKIUil M pPacKphIBaTh WX
CYIIHOCTb: OKHUCITUTEIHHO-
BOCCTaHOBHTEIILHBIX peakuuit
MOCPEACTBOM

COCTaBJICHHSI  AJICKTPOHHOrO  OasaHca
ATHX PEaKUWi; peakuuii HOHHOTO OOMeHa
OyTeM COCTaBJIICHHS WX IMOJHBIX H
COKpAaICHHBIX HMOHHBIX ypaBHCHI/If/'I;

peaxImi TUAPOIIN3a,
PEAKIMIKOMILIEKCOO0pa30BaHUs
(Hanpumepe THAPOKCOKOMIUICKCOB
MHKA W QJIIOMHUHHA); TIOATBEPXKIATh
XapaKTCPHLIC XUMHNYCCKHUEC
CBOIicTBa BEIIECTB

COOTBETCTBYIOIIMMHU JKCIEPUMEHTAMU U
3alUCSIMU  YPaBHEHUW  XMMHYECKUX
peakuui; - yMeTb KilaccuuUUIUpOBaTh
HEOPraHUYECKHE u OpraHu4ecKue
BEIIECTBA W XHMMHMYECKHE pEaKIUH,
CaMOCTOSITENIbHO BBIOMpATh OCHOBAaHUS U
KpUTEpUn JUTS KJIacCU(pUKaLUU
U3y4yaeMbIX  XHMHYECKUX  OOBEKTOB;
XapaKTepU30BaTh COCTAB M Ba)KHEHIIWE
CBOMCTBA BEUIECTB, INPUHAIICKAIIUX K
ONpPENEICHHBIM KJaccaM M TpyIIaM

COEIMHEHU I (mpocTbie BELIECTBA,
OKCH/IBI, THJIPOKCU/IBI, COJIH;
YIJIEBOAOPOBI, IIPOCTBIE 3¢upsI,

CHUPTHI, (PEHOJBI, AIbJIETHJIbl, KETOHBI,
KapOOHOBBIE KHCIIOTHI, CIOXKHbBIE 3(PUPHI,
KUPBI, YIJI€BOIBI, aMUHBI,
AMMHOKHUCIIOTBI,  ONKH);  HPUMEHSAThH
3HAHUS O COCTaBE M CBOMICTBaxX BEIIECTB
JUIsL  DKCIIEpUMEHTAIIBHOM  NPOBEPKH

TUIIOTE3 OTHOCHUTEIIBHO
3aKOHOMEPHOCTEN IIPOTEKAHUS
XUMHYECKUX peakuui u

IIPOTHO3UPOBAHUS  BO3MOXHOCTEM  UX
OCYIIECTBIICHUS;

- yYMeTb MOATBEPXKAAThH Ha
KOHKPETHBIX puMepax Xapaxkrep
3aBHCUMOCTH PEAKIIMOHHOHN CIOCOOHOCTH
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OpraHNYeCcKHUX COEIMHEHUI oT
KpaTHOCTH W THIIa KOBaJieHTHOH cBsizH ("
" u ""), B3aUMHOr0 BIMSHUS aTOMOB HU
rpyII aTOMOB B MOJIEKYJIaX; a

TaKkke OT OCOOCHHOCTEM peanu3aiuu
pa3IMYHBIX MEXaHHU3MOB MPOTEKAHUSA
peakiuii;

- YMEThb XapaKTepH30BaTh JJIEKTPOHHOE
CTpO€HHE aTOMOB (B OCHOBHOM H
BO30Y)X/JICHHOM COCTOSSHUM) W HOHOB
XUMHUYECKUX 3JIeMEHTOB | - 4 mepuoaos
[Tepuoanueckoit CHUCTEMBI J.N.
Menpeneesa u ux BAJICHTHBIE

n.n

BO3MOXHOCTH, HCIIOJB3YysS IIOHATHUSA 'S,

"p", "d-anexkTpoHHbIC" opouranu,
DHEPreTHYECKUe YPOBHH;  OOBACHATH
3aKOHOMEPHOCTH HU3MEHEHHSI CBOWCTB

XUMHNYCCKHNX JJICMCHTOB U O6pa3yeMHX
nMH COGI[I/IHGHI/IfI nmo mnepuogaM H

rpyunram;

OK 02. Ucmonp30Bath
COBPEMECHHBIC CPE/ICTBA
MIOWCKA, aHAJIN3a U
UHTEPIIPETALNT
UH(pOpMAIHH, u

UH(POPMAIIMOHHBIC
TEXHOJIOTUHI VISt

BBITIOTHEHUS 3a/1a4
npodeccHoHATbHOM
JEeSITeTbHOCTH

B oGnactu ieHHOCTH HAYYHOTO
MO3HAHMUSL:
c¢(hOpMHUPOBAHHOCTh
MHUPOBO33PCHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO
pa3BUTHSI HAYKH U
00I11eCTBEHHOH IPAaKTHKH,
OCHOBAHHOTO Ha JINAJIOTe
KYJIBTYp, CIIOCOOCTBYIOIIETO
OCO3HAHMIO CBOETO MECTa B
MOJIUKYJIBTYPHOM MUDE;
COBEPLICHCTBOBAHME A3bIKOBOM
Y YUTATEIILCKON KYJIBTYPHI KaK
CpezAcTBa B3auMoJeHcTBUS
MEXTy JTFOIbMU ¥ TTO3HAHUS
MUpa;
0CO3HaHME LIEHHOCTH Hay4YHOU
JeSITeTbHOCTH, TOTOBHOCTh
OCYIIECTBIISITH IPOCKTHYIO U
MCCIIEIOBATEIHCKYIO
JesITebHOCTh UHUBH Ty IbHO
U B TPYTIIE;
OBnajsieHne  yHMBEpCATbHBIMU
y4eOHBIMU
MI03HaBaTEIbHBIMU
JNEUCTBUSMU:
B) paboTta ¢ uHpopMaImei:
BJIQJICTh HABBIKAMH TIOJTYYCHUS
nH(pOpMaILIUU U3 HICTOYHHKOB
pa3HBIX THUIIOB,

- YMEThb IUIAHUPOBATH M BBHIIOJIHATH
XUMHUYECKUU JKCIIEPUMEHT
(mpeBpallleHusT OpPraHUYECKUX BELIECTB
IIPY HarpeBaHUU, IOJIyYCHHUE 3TUIICHA U
U3y4YEHUE €ro CBOMCTB, KadyeCTBCHHBIC

peakiuu Ha  albJeruIbl, Kpaxmal,

YKCYCHYIO KHCIIOTY; JIEHATYpaIUs

OeTKOB TpM  HArpeBaHWU, IIBETHHIC
5

peaknuu OENKOB; IMPOBOJUTH PEAKINU
MOHHOTO OOMEHa, OIpeNeNniTh Ccpery
BOJHBIX  pPacTBOPOB,  KayeCTBEHHBIC
peakuuu Ha cynbdar-, kapOoHaT- U
XJIOpUA-aHUOHBI, HAa KAaTHOH aMMOHWUS;
pelarh 3KCIepUMEHTalIbHBIE 3a/laud 10
teMam "Mertamibl" u "Hemeramnel") B
COOTBETCTBUM C TPAaBWIAMU TEXHHUKH

Oe3omacHOCTM  Npu  OOpallleHuu  C
BEIIECTBAMU u 1a00paTOPHBIM
000pyI0BaHUEM; NPEACTaBIATD
PE3YIBTATEl XUMHUYCCKOTO SKCIICPUMCHTA
B dopme 3aIucH ypaBHEHUI
COOTBETCTBYIOLIUX PEAKIUI u
¢dbopMynupoBaTh BBIBOJBl HAa OCHOBE
I3THUX

pe3yJIbTaTOB,;

- YMETH AHAJIM3HUPOBATH
XMUMHUYECKYIO UHPOPMAIHIO,

MOJy4aeMyl0 W3 Pa3HbIX HMCTOYHHKOB
(cpencTB MaccoBod HH(OpMAIUH, CETh
WnTepHer u apyrue);

- BJIAJ€Th OCHOBHBIMH METOAAMU
HAYYHOTO  TIO3HAHWS  BEHIECTB U
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CaMOCTOSITEITLHO
OCYIIECTBIISATH IOUCK, aHAITU3,
CUCTEMAaTHU3AIHIO U
WHTEPIpETAIHIO HH)OpMAIHH
Pa3IUYHBIX BUIOB U (hopm
MIPEICTABIICHHS;

CO3/1aBaTh TEKCTHI B PA3TMYHBIX
¢dbopMarax ¢ yueTom
Ha3zHa4YeHUs HHQOpPMAIH U
LIEJIEBOM ayTUTOPHUHU, BBIOHpast
ONTUMAIILHYIO (hOpMYy
MIPEICTABICHUS U
BU3YyaJIH3allNHY;

OLICHUBATh JJOCTOBEPHOCTb,
JETUTUMHOCTD HH()OPMAIIHH,
€€ COOTBETCTBUE TIPABOBBIM U
MOPaTbHO-ITHYCCKUM HOPMaM;
WCIIOJIB30BATh CPEICTBA
WH(POPMAIIMOHHBIX
KOMMYHUKAITUOHHBIX
TEXHOJIOTH B pEHICHUU
KOTHUTHUBHBIX,
KOMMYHUKATHBHBIX U
OpTraHU3aIMOHHBIX 337a9 C
cobmroieHreM TpeboBaHUI
IPrOHOMUKH, TEXHUKH
0€3011aCHOCTH, TUTUCHBI,
pecypcocOepekeHus,
MIPABOBBIX U ATHUECKUX HOPM,
HOPM MH(OPMaLMOHHON
0e30IacHOCTH;

BJIQJICTh HaBBIKAMU
pacro3HaBaHUS U 3alTUTHI
UHpOpMAIHH,
nH(pOpMaIMOHHON
0€30IMaCHOCTH JIMYHOCTH;

XHMUYECKHX sBJICHHH (HaOMrofcHueE,
HU3MEpeHue, IKCIICPUMEHT,
MOJIETTUPOBAHUE);

- YMETh MPOBOJUTH PACYEThl IO
XUMHYECKUM (QopMyiaM U ypaBHEHUSM
XUMHUYECKUX PEaKIUil C UCIOJIb30BaHUEM
buzndecKkux BEJIMYKH,
XapaKTepU3yIOIIUX BelIeCcTBa C
KOJIMYECTBEHHOH  CTOPOHBI:  MAacchl,
obbema (HOpMaJIbHBIE YCJIOBHS) Ta30B,
KOJIMYECTBA BEIECTBA; HCIIOJIB30BATh
CUCTEeMHbIE XUMHUYECKHE 3HAHUA IS
NOPUHITHS ~ PENICHWA B  KOHKPETHBIX
KU3HEHHBIX CHUTYallUsX, CBS3aHHBIX C
BEIICCTBAMH U UX PUMEHECHHEM,;
- yMETh CaMOCTOSITENTLHO
TUTAHUPOBATh W TPOBOJUTH XHUMHUYECKUN
OKCIIEPUMEHT (MONyYeHUE U H3yueHUe
CBOICTB HEOPraHUYECKHUX 51
OpraHMYECKHUX BEIIECTB, KayeCTBEHHbBIC
peaKknuyu  YIriIeBOJOPOJIOB  PA3TUYHBIX
KJIACCOB u KHUCIIOPOJICOIEPKALITUX
OpraHMYeCKHX  BEIIECTB,  peEIIeHHE
AKCIIEPUMEHTANBHBIX 3a7a4 110
pacro3HaBaHUIO HEOPTaHUYECKHUX

" OpPraHMYeCKUX BEILIECTB) c
cOOMIOfeHNEeM  IpaBWwI  OE30IaCHOTO
oOpareHus c BEIIIECTBAMHU "
1a00paTOPHBIM 00opyI0BaHUEM,
dbopMynupoBaTh LEAM HUCCIEI0BaHMA,
MPEAOCTaBIATh B Pa3IM4HON  dopme
PE3yJbTaThI

IKCTIEPUMEHTA, aHAJN3UPOBATH "
OLIEHUBATh UX JOCTOBEPHOCTb;

- yMEThb OCYIIECTBIATh

LeJICHANIPaBICHHBIM MOUCK XUMHYECKOU
uH(popMaIi B Pa3IUYHBIX MCTOYHHKAX
(HayyHas u yueOHo- Hay4yHast
JIMTEeparypa, CpeAcTBa MacCOBOM
uHpopmanuu, cetb HTEpHET U Opyrue),
KPUTHYIECKH aHaJIM3UPOBATH
XUMHYECKYIO uHOPMAIIHIO,
nepepadaThiBaTh €€ W HCIOJIb30BaTh B
COOTBETCTBUU C TOCTaBICHHOW yueOHOMU
3a7auei;

- BIaJeTh CHCTEMOM 3HaHHUM O
METOJIaX HAy4YHOrO TMO3HAHUS SIBJICHUUN
MIPUPO/BI, HCIOJIb3yEMBIX B
€CTECTBEHHBIX HAyKax W yMEHHUSIMHU
MPUMEHSATD 3TH 3HAHUS npu
AKCIEPUMEHTATLHOM HUCCIICTOBAHUH
BEIIIECTB U IS OOBICHEHUS XUMHUYECKUX
SIBJIEHU, MMEIOIINX MECTO B MPHUPOJIE
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MPAKTUYECKOU
JIeSITENbHOCTH YyeJ0BeKa u B
IMOBCEAHEBHOM XKU3HU;

OK 04. O¢ddexruBHO
B3aUMO/ICHCTBOBATh u
pabotatb B KOJUICKTUBE HU
KOMaHj1e

TOTOBHOCTh K CAMOPa3BUTHIO,
CaMOCTOATEJIBHOCTU U
CaMOOIIPEIEIICHHUIO;

-OBJIaJICHUE  HaBbIKaMH
y4e0HO-HCCIIEeI0BATEIIbCKOM,
MPOEKTHON U COLMATBLHOU
NESITEIIbHOCTH,

OBnaneHue  yHUBEPCAIbHBIMU
KOMMYHHUKaTHBHBIMHU
IEUCTBUSAMU:

0) coBMeCTHas! e TeIbHOCTD:
[IOHUMATh U UCIIOJIb30BATh
MPEUMYIIIECTBA KOMaHIHOU U
WHIUBUAYAIBHON paboOTHI;
IIPUHUMATD L€ COBMECTHOU
JeSATEIbHOCTH, OPraHU30BbIBATh
Y KOOPJUHUPOBATH JCHCTBUSA 11O
€€ JIOCTUKEHUIO: COCTaBIIATh
IJIaH JCWCTBUH, pACIIPENEIIATh

poiM  C  y4eTOM  MHEHMUH
Y4aCTHUKOB 00CyX/1aTh
pE3yIBTATHI COBMECTHOM
paboThI;

-KOOpPAVUHHUPOBAaTh U

BBITIOJHATH paboTy B
YCIIOBHAX

peasbHOro, BUPTYAIbHOIO U

KOMOMHHMPOBAHHOTO

B3aMMO/ICHCTBHS,

- OCYUIECTBJIATH TO3UTUBHOE

CTpaTernyeckoe NoBeICHNE B

Pa3UUHBIX  CUTYalUsX,

MpOSIBJISIT  TBOPYECTBO U

BOOOpakeHue, ObITh

WHHUIMATHBHBIM

OBnaneHne yHUBEpPCAIBHBIMU
PETyISATUBHBIMU

JNEUCTBUAMMU:

T') IpUHATHE ce0s U IPYruX

JIFOJIEH:

- IPUHUMATh MOTHBHI H

apryMeHThI APYTUX J0AeH pu

aHaJIM3€e Pe3yJbTaToB

- YMETh IUIAHUPOBATh U BBIIIOJIHATH
XUMHYECKUN JKCIIEPUMEHT
(mpeBpallleHusT OpPraHUYECKUX BELIECTB
IIPY HarpeBaHUM, IOJIyYCHHE 3TUIIEHA U
U3y4YEHUE €ro CBOMCTB, KayeCTBEHHBIC

peakiMu Ha  albJeruIbl, Kpaxmal,

YKCYCHYIO KHCJIOTY; JIEHATypaLUs

OeTKOB TpU  HArpeBaHUU, IIBETHbHIC
5

peaknuu OENKOB; IMPOBOJUTH PEAKIUU
MOHHOTO OOMEHa, OIpeaesaTh Ccpeny
BOJHBIX  pPacTBOPOB,  KayeCTBEHHBIC
peakiuu Ha cynedar-, kapOoHaT- Hu
XJIOpU/I-aHHOHBI, Ha KaTHOH aMMOHWUS;
peliaTh KCIepUMEHTAIbHBIE 33[aud 110
temMam "Mertamibl" u "Hemeramnel") B
COOTBETCTBUU C TMpaBUIAMH TEXHUKHU

Oe3omacHOCTM  Npu  OOpallleHuu ¢
BEIIECTBAMU u 1a00paTOPHBIM
00opyI0BaHHEM; MIPE/ICTaBIISATh
pE3yJbTaThI XHUMUYECKOTO
JKCIIEpUMEHTa B (QopMmMe  3alucu

YPaBHEHHH COOTBETCTBYIOIUX pPEaKLIUN
1 (GOpMYIHPOBaTh BBIBOJBI HAa OCHOBE
ATHUX pe3yJbTaTOB;

-yMETb CaMOCTOSTEIBHO IUIAHUPOBATH U
IPOBOJUTh XUMHMYECKHH 3IKCHEPUMEHT
(monmydyeHHe UM HW3YYECHHE  CBOMCTB
HEOPraHMYECKUX U OpPraHMYeCcKUX
BEIIECTB, KAYECTBEHHBIC PEaKIHU
YIJI€BOAOPOAOB PA3IMUHBIX KIJIACCOB H
KHCIIOPOJICOIEPIKAIIIX
OpPraHMYeCKHUX  BEIIECTB,
OKCTIEPUMEHTATBHBIX 33134
[0 paclo3HaBaHUIO HEOPraHWYECKUX H
OpraHUYECKUX BEIIECTB) C

perieHue

coOmo/ileHMeM  MpaBwil  0€30IacHOro
oOpareHus ¢ BeeCTBAMH

u  71abopaTopHBIM  000OpYHOBaHUEM,
dbopmynupoBaTh  IMEIH

UCCIIEIOBaHMS, IPEOCTABIATh B
pa3andHoil popme pe3yNbTaThl
HKCIIEPUMEHTA, aHATU3UPOBATH u

OLCHUBATDb UX NTOCTOBCPHOCTD,
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JeSTeNTbHOCTH;
- IPU3HABATH CBOE MPABO U
IIpaBo APYTUX JOJAECH Ha
OIIIHOKY;

- pa3BUBaTh CIOCOOHOCTH
MOHUMATh MUP C TIO3HUIIUU
JPyroro

YeJI0BeKa,;

B oGnacTu skosoruyeckoro
BOCITUTAHUSL:

- ¢(hOpMUPOBAHHOCTH
9KOJIOTUYECKOH KYIbTYPHI,
MMOHUMaHUE

BIINSAHUA COoMaJIbHO-
OKOHOMHYCCKUX mpouccCoB
Ha

COCTOSIHUE MPUPOTHON U
COLIMATILHOW CpeJibl, OCO3HAHUE

J1I00aJILHOTO xXapakrepa
9KOJIOTUYECKHX MPOOIIEM;

- IJIAHUPOBAHUE u
OCYUIECTBJICHUE JEHCTBHI B
OKPYKaIOIIEeH

Cpelie Ha OCHOBE 3HaHUS LieJien
YCTOWYHBOIO pa3BUTHUSA
YEJI0BEUECTBA; AaKTUBHOE
HENPUATHE  JICHCTBHIA,
MIPUHOCSIINX BpeL
OKpY>Karolleu cpene;

OK 07.
CopeiicTBOBaThH
COXPaHCHHIO
OKpY>Karollel Cpebl,
pecypcocOepereHuIo,
MPUMEHSITh 3HAHUS
00  W3MEHEHUU
KJIMMaTa, MPUHIUIIBI
OepeKIIMBOTO
MIPOU3BOJICTBA,

3P PEeKTUBHO
JIECTBOBATH B
Ype3BhIYANHBIX
CUTYyaIHUAX

B ob6nactu sx0510rn4eckoro
BOCTIUTaHMSL:

- ¢(hOopMUPOBAHHOCTH
JKOJIOTUYECKON KYJIBTYPBHI,
MIOHUMAaHHe

BITUSTHUS COLIMAJIbHO-
SKOHOMHUYECKUX IIPOLIECCOB
Ha COCTOSIHME NTPUPOAHOMN U
COLIMAJIbHOW CpeJibl, OCO3HAHUE
r7100aIbHOTO XapakTepa
9KOJIOTMUECKUX MPOOIIEM;

- IUIAHUPOBAHUE U
OCYIIIECTBJIEHUE ICHCTBHI B
OKpYXKaroueun

Cpezie Ha OCHOBE 3HAHUA LeTen
YCTOMYMBOIO Pa3BUTHUS
YeJI0BEYECTBA; aKTUBHOE
HENPUATUE NEUCTBUH,
MPUHOCALINX Bpe.l
OKpY>Karollen cpene;

- YMEHHE NPOTHO3UPOBATh
HeOIaronpusITHeIE
9KOJIOTUYECKHE

- chopMupoBaTh  MpEACTaBIEHUS: O
XUMHYECKON COCTABIIAIONIEH
€CTECTBEHHOHAYYHO! KApTHHBI
PO XMMHHU B ITO3HAHHUN
ABJICHUA TIPUPOJbI, B (OPMHPOBAHUU
MBIIIJICHUSA U KYJIBTYPbI

JIAYHOCTH, ee (GyHKIIMOHATIBHON
IpaMOTHOCTH, HEOOX0IUMOMH

JIA PCUICHUA IMPAKTUYCCKUX
3a1a4 " 9KOJIOTUYECKU
000CHOBAHHOTO OTHOILIEHHUS K CBOEMY
310POBBIO U IIPUPOJHOMN

MHpa,

cpene;

- YMETh cobro1aTh npaBuiia
HKOJIOTUYECKH 11e71€CO00Pa3HOr0
noBeeHUss B OBITYy W TPYHOBOHU

JACATCIIBHOCTH B LECIAX

COXpaHEHMsI  CBOEro  3JI0pOBbi U
OKpY’Karolen MIPUPOIHOMN Cpenpbl;
YUUTBHIBaThb  ONACHOCTb  BO3ACHUCTBHUS
Ha )KXUBBIC OpraHu3MbI
OIIPENIETIEHHBIX BELIECTB, ITOHUMAs
CMBICII noKa3aTess Ipe/IeNbHON
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MOCIIC/ICTBUS JIOMTYCTUMOW KOHIICHTPALINH;
NPEINPUHUMAEMBIX IEUCTBUH, - YMETh MIPOTHO3UPOBATh,
MpEeAOTBPAILLATH aHaJIM3UPOBATh U OLECHHUBATH C
HX; MO3UIIUK SKOJIOTHYCCKOW 0e30MacHOCTH
- PaCLIUPEHUE OIIBIT MOCTIECTBUS OBITOBOM u
JIeITEIIbHOCTH KOJIOTHICCKOM MPOU3BOJCTBEHHON  JI€ATEILHOCTH
HAIPaBJIEHHOCTH; YEJI0BEKa, CBSI3aHHOM c
-OBJAJCHUE  HaBBIKAMU nepepaboTKON BEIIECTB; HCIIOJIB30BaTh
y4eOHo- MOJIYYCHHBIC 3HAHUS JUISl IPUHSTHS
HCCIIEIOBATEIIbCKOM, IPaMOTHBIX pelIeHUH TpodIemM B
MIPOEKTHOU U CUTYalHsIX, CBA3aHHBIX C XUMUEH;
COLIMAJILHOM AEATCIbHOCTH; - YMETh OCO3HAaBaTh OIIaCHOCTH
BO3JCHUCTBUS Ha JKUBBIC
OpraHu3Mbl  ONpPEACIICHHBIX  BEIECTB,
IMOHUMas CMBICIT MoKazaresst
MpeAeIbHON JIOITyCTUMOM

KOHIICHTpALH, U TIOSICHATh Ha
IpUMepax CriocoObl yMEHbUIEHUS U

MPEAOTBPALLECHUS 1704 BpPEIHOTO
BO3/ICVCTBUS HA OPTAHU3M
YyeJIOBEKA.

CamocrosTenbHas padoTa CTYIEHTOB OpraHu3yercs nuQepeHIUpOBaHHO, B COOTBETCTBHH C
METOJUYECKIMU PEKOMEHIAIMAMHU 110 BBIMOJHEHUIO CaMOCTOSTENBHBIX PAa0OT Ui JTAaHHOW
npodeccuu.

1.4. Koan4yecTBO 4acoB HAa OCBOEHHE MIPOTrpPaMMBbI NpeaMeTa:

MaKkcHUMabHOU yueOHOM Harpy3ku oOy4daromierocs 102 yaca, B ToM 4uce:

00s3aTenbHOM ayIUTOPHOHN yueOHOM Harpy3ku obydaroierocs 68 yaca,

CaMOCTOSITENbHOM paboThl 34 yaca.
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2. CTPYKTYPA U COAEP KAHUE YYEBHOI'O IIPEJMETA
2.1. O0beM y4yeOHOr0 mpeMeTa U BHAbI Y4eOHOI e TeJbHOCTH IS npodeccun:

Bun y4eoHoii nesiteJibHOCTH Oovem
yacoe

MakcumanbHas yueOHas Harpy3Ka (Bcero) 102

Oos3aTesibHAs1 ayANTOPHAasi ydeOHasi HAarpy3Ka (Bcero) 68

B ToMm uncie:

JICKIUH 40

MPaKTUYECKHUX 3aHATHH 20

71a00paTOPHBIX 3aHITHIA 8

IIpodeccuonaIbHO-OPHEHTUPOBAHHOE COJEPKAHUE

B mom uucne:

NPaKmu4ecKux u 1a00pamopHvIX 3aHAMUL 2

CamocrosiTeibHas padoTa o0yuyaronierocs 34

IIpomeskyTouHas arrecTanus B popme AU PpepeHuMPOBAHHOIO 3a4eTa
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2.2. TeMmaTH4ecKkuii IJIaH U coep:kanue yuedHoro npeamera OYIL06 Xumus

23.01.09 MamuHUACT JTIOKOMOTHBA

n\n

Haumenon
aHue
pa3ieJioB
H TEM

Tema y4eOHOro 3aHATHS U cOJepkaHUe y4eOHOro MaTepuaJia, JadopaTopHbie U
NpaKTHYeCKHE 3aHATHS, CAMOCTONATEIbHAs Pa60oTa CTyAeHTOB (IIPY HATHYHH)

Oo0nem
4aCc0B

Dopmupyem
ble 001me
KOMIIeTeHIH
1|

YpoBenb
OCBOEHUS

1

2

BBenenune

Beenenne. IIpeamer opraHnyeckoil XuMuH.

COHeD)KaHI/Ie V‘IG6HOF0 MaTcpuaia.

Hayunble MeTOIbI TO3HAHUS BEUIECTB U XUMUYECKUX SBJICHUU.

Ponp skcmepuMeHTa M TEOpHH B XMMHU. 3Hau€HUE XMMHMH TPU OCBOCHUHU Mpodeccuit
CIIO wu cnemmanbHocTel CIIO ecTecTBEHHOHAYIHOTO TTPOGUIS MPOPECCHOHATBHOTO
o0OpasoBaHwMs.

OKO1

Oprannyeckasi XumMust

Pa3nen 1. [Ipenmer opranudeckoii xumuu. Teopusi cTpoeHnsi OpraHuvdecKuX coeTMHEeHN

Teme 1.1

Teopusi crpoenust oprannyeckux coequHennii A.M. bBytieposa.

ConepxxaHne yueOHOro MaTepuaa

[TonsiTe 00 opraHMYEcKOM BEILECTBE U opraHuueckod xumuu. Kparkuil ouepk ucropuu
pasBUTHs OpraHmdeckoil xumuu. Burtamusm u ero kpymenue. OCOOEHHOCTH CTPOEHHS
OpraHNYeCcKHUX coennHeHnil. KpyroBopot yriieposna B npupose.

IIpennocslkyu co3naHusi TEOpUHM CTpOeHMs. OCHOBHBIE IIOJIOXKEHHMSI TEOPUU CTPOEHUS
A.M.bytnepoBa. XuMHu4ueckoe CTpOEHHWE M CBOMCTBAa OpraHmueckux BemecTB. [loHsrtue o0
nzomepun. CrocoObl OTOOpa)XKeHUs CTPOEHHsT MOJEKyibl ((hopMysbl, Mojenu). 3HaYeHue
teopu A.M. bytnepoBa s pa3BUTHS OPraHUYECKON XUMHUM U XUMUYECKHUX ITPOTHO30B.

OKO1

Teme 1.2

Kiuaccnpukanusi oprannyeckux coelMHeHUH.

Copnepkanne yaeOHOT0 MaTepuaia

Knaccudukanms opraHmdeckux BEMIECTB B 3aBUCHMOCTH OT CTPOEHHUS YTJIEPOJHOMN IIEIH.
[Tonsitre ¢dyHKIMOHANBHOW Tpymmbl. Kiaccupukanus OpraHMYECKHUX BELIECTB IO THITY
(G YHKIIMOHATEHOM TPYIIITHL.

TpuBuanbHble  Ha3BaHus.  PanMoHanbHas  HOMEHKIATypa  Kak  MpeAlIeCTBEHHHUIA
Homenknatypel [UPAC. Homenkmarypa IUPAC: mnpunmunbel oOpa3oBaHus Ha3BaHUM,
CTapIIMHCTBO (YHKLIMOHAJBHBIX TPYII, HMX O0O3HaYeHHWE B mpedukcax u cypdurcax
Ha3BaHU OPraHUYECKUX BEIIECTB.

OKO1
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Teme 1.3

Knaccupukanus peakunii B OpraHuyecKo XUMMH.
Cosiepkanue yueOHOro MaTepuaa

[TonsiTve 0 TUIIAX U MEXaHU3MaX peakluil B opranndeckoit xumun. CyOcTpar U peareHr.
Knaccudukanus peakiuii o n3MEHEHHIO B CTPYKTYype cyocTpaTa (IpUCOeqMHEHHE,
OTILEIUICHHE, 3aMelIeHNe, H30MEpHU3allis) U TUITY peareHTa (pajukalibHble, HyKieopuibHbIE,
annekrpodmibHbie). Peakinu npucoeauaenus (AN, AE), smumunupoBanus (E), 3amemenus
(SR, SN, SE),

n3oMepu3ali. Pa3HOBUAHOCTH peaklMii KaXkJ10ro THUIA: THIPUPOBAHUE U ACTHAPUPOBAHUE,

OKO1

TaJIOIr€HUPOBAHUEC U JACTAJIOTCHUPOBAHUE, THApaTala U JeTUApaTanus,
TUAPOTraJIOrCHUPOBAHUC U

ACTUAPOTraJIOTCHUPOBAHUEC, ITIOJIUMCPU3ALHA U ITOJIMKOHACHCALUSA, IICPETPYIIIUPOBKA.
OC00EHHOCTH OKHCIUTENBHO — BOCCTAHOBUTEIBHBIX peaKI_II/Iﬁ B OpFaHquCKOﬁ XUMHU.

5,6

Teme 1.4

I[IpakTnueckoe 3ansitue Nel. QOnapykeHue yrjepoaa.

COZ[GD)KEIHI/IC V‘Ie6HOFO MaTepuajia

OOHapy)XeHHe yriepo/ia ¥ BOJAOPO/Ia B OpPraHMUECKOM coeinHeHrH. OOHapy)KEHUE raJIoreHOB
(mpoba beinpinreiina).

OKOI,
OKO02 OK04

CamoctosrenbHas pabotaNel k pazneny Nel
BbInoJHUTH Npe3eHTalNI0 HAa TeMY (TI0 BEIOOPY CTYIEHTOB):
Hcropusi BOSHUKHOBEHHS M PA3BUTHSI OPraHUYECKON XUMUHU.

CamocrosrenbHas pabotaNe2 k paznery Nel
IToaroroBUTHL AOKJIAA:
Ponb oTeuecTBEHHBIX YUEHBIX B CTAHOBJIEHUU U Pa3BUTUU MUPOBOW OPraHMYECKON XUMHH.

Paznen 2. YriieBogopoabl U HX NPUPOJAHbIE HCTOYHUKH

Tema 2.1

[IpuponHble HCTOYHUKH YTIJIEBOJOPO/OB.

Conepxanue yueOHOTro MaTepyaa

[Tpupoauslil Ta3, nomyTHele HE(QTIHBIE Ta3bl: HAXOXKACHUE B MPUPOJAE, COCTaB, IPUMEHEHHUE.
Hedtp: HaxoxaeHnue B mpupoje, coctaB U (usmueckue cpoiictBa Hedtu. [IpomykTs
nojgy4yaeMmbele U3 HepTH, MX npuMeHeHue. KpekuHr HedtenponykroB. Kokcoxummuueckoe
MIPOU3BOJICTBO. DKOJIOTMUYECKHE ACTEKThl TOObIUU, MEepepadOTKH U HCIOIb30BaHUS TOPIOYHX
VCKOIIAEMBbIX.

OKO1,
OKO02,
OKO07
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CamocrosrenbHas padora Ne3 k pazmemy Ne2:

HO[{FOTOBHTL JOKJIAd. OKOJIOTHYECKHE ACIIEKThI HCIIOJIL30BAHMS YriI€BOAOPOAHOI'O ChIPhA.

8 | Tema 2.2 AJIKaHBbI. OKO1 2
ConeprxaHue y4eOHOTO MaTepraia
AJIKaHBI: TOMOJIOTMYECKHUH PSJl, SIIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE AIIKAHOB.
AJKaHbl: M30MEpHUs U HOMEHKJIATypa, HaXO0XJICHUE B PUPOJIC ATKAHOB. AJIKaHbI: MOJy4YEeHHE,
CBOMCTBA U MPUMEHEHUE AJIKAHOB.
9 | Tema 2.3 IHuk0aJKaHBbI. OKO1 2
ConepxaHne y4eOHOT0 MaTepuaa
[{ukioankaHbl: CTpOEHUE, HAXOXKICHUE B MPUPOJIE, TOJYyUYeHHUE, CBOMCTBA U IPUMEHEHUE.
10, | Tema 2.4 IIpakTuyeckoe 3ansitueNe2. [losrydyeHne MeTaHa U ero CBOMCTB. OKOl1, 3
11 ConepxaHue y4eOHOT0 MaTepuaa OK02 OK04
[Tonyuenue MeTaHa 1 €ro CBOMCTB: TOPEHUE, OTHOIICHHE K OPOMHOM BOJIE U PACTBOPY
TepMaHraHaTa KaJus.
12, | Tema 2.5 IIpakTuyeckoe 3ansitue Ne3. Pemenue 3agau. OKO1, 3
13 CozrepxkaHre yIeOHOTO MaTepuaia OKO02
Pemenne 3aa4 Ha HaX0XKJIEHUE MOJIEKYISPHON (DOPMYIIBI BELIECTBA. OK04
14 | Tema 2.6 AJIKEHBI. OKO01 2
COZ[GD)K&HI/IG V‘{C6HOFO MaTepuajia
AJIKEHBI: 2JIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOSHHUE AKEHOB, (PM3MUECKHUE U XHUMHUYECKUE
CBOMCTBA aJKCHOB, IMOJYYEHHUE W TPUMEHEHHE aJKeHOB. [IOHATHE O BBHICOKOMOJEKYIISPHBIX
COEIMHEHUSIX: CTPOEHUE MOJIEKYJIbI, TOJIy4YEHNEe, CBOMCTBA, TPUMEHEHUE.
15, | Tema 2.7 IIpakTyeckoe 3ansitue Ned. ITosryuenne sTuiiena. OKO1, 3
16 Copneprkanue yqe0HOTO Marepuana OK02 OK04
[Tonydenune sTuieHa aeruaparanyed STWIOBOro chnupta. BzammopaencTBue 3TUIEHA C
OpoMHOI BOIOH, paCTBOPOM MEepMaHTaHATa KaJIHsl.
17, | Tema 2.8 IIpakTuyeckoe 3ansitue NeS. Pemenne 3axau. OKO1, 3
18 Cozeprkanne yueGHOro MaTepuana OKO02
Pemenue 3agau no teme «AnkeHel». TectupoBanue. OK04
19 | Tema 2.9 JlueHoBBI€ YIIICBOOPOIbI. OKO1 2
ConepxaHue y4eOHOTO MaTepuaa
JlueHoBbIe yIiieBOJOPOIbI: CTPOCHUE MOJIEKYJIbI, IOJIy4eHHE, CBOMCTBA, TPUMEHEHHUE.
20 | Tema 2.10 | Kayuyku OKO1, 2
ConepxaHue y4eOHOTO MaTepuaa OKO02,
Kayuyku: cTtpoeHue MoseKysibl, HAX0XKJIECHUE B IPUPO/IE, TOJTYyYEHHUE, CBOMCTBA, IPUMEHECHHUE. OKO07
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21 | Tema 2.11 | AJKHWHBIL OKO1 2
Coneprxanne yaeOHOTO MaTepraia
AJIKVHBL: CTPOCHHME MOJIEKYJIbl, HAXO0XJEHHE B IPHUPOJE, MOJYy4YEHHE, CBOMCTBA,
MpUMEHEHHUE, CTPOCHHUE MOJIEKYJIbI, HOMEHKJIATypa, HaXOXACHUE B IPUPOJIEC, OTyUCHHE,
CBOMCTBA, IPUMEHEHUE.
22 | Tema 2.12 | ApeHbl. OKO1 2
Coneprxanne yaeOHOTO MaTepuaia
benzon: crtpoeHue Mosekynbl OeH30j7a, HW30MEpHsl M HOMEHKJIATypa, IOJIy4YeHHE,
CBOMCTBA, MpUMEHEHHEe. B3auMOCBs3b yrieBoA0POIOB.
23, | Tema 2.13 | IIpakTnueckoe 3ansiTue Ne6. Pemenue 3aaau. OKO1, 3
24 ConeprkaHne y9e0HOTO MaTepHraia OKO02,
Pemenue 3amau o remMe «YTiaeBOAOPOABI U MX MPUPOIHBIE HCTOYHUKHIY OKO04,
OKO07
25 | Tema 2.14 | KourpoabHas padota Ne 1. YriieBoaopoasbl. OKO1 3
CamocrosrenbHas pabora Ned k paznemy No2
BoinosHuTh npesenrannio: CHHTETUYECKUE KaydyKH: UCTOPHUS, MHOT00Opa3ne U MepCreKTUBBIL.
Paznen 3. Kucaopojacoaep:xaie opranHudeckue coeTnHEHUs
26 | Tema 3.1 OnHoaTtomHble npeebHble CIUPTHI. OKO1, 2
ConepxaHne y4eOHOT0 MaTepuaa 0OK02
OnHOaTOMHBIC TIPENENbHBIE CIHUPTHI: CTPOCHUE MOJIEKYJ, U30MEpHUs U HOMEHKJATypa,
MOJIy4eHHUE, CBOMCTBA, IPUMEHEHHE. | eHeTnyecKas CBsi3b OJJHOATOMHBIX MPEEIbHBIX CIIUPTOB.
27 | Tema 3.2 MHoroaromMHblie CHUPTHI. OKO1, 2
Coneprkanne yaeOHOTO MaTepraia OKO02
MHOroaToMHBbIE CIIUPTHL: CTPOCHUE, CBOMCTBA, IPUMEHEHHUE.
28, | Tema 3.3 IIpakTuyeckoe 3ansitue Ne7. U3ydyeHne pacTBOPMMOCTH CIIUPTOB B BOJe. OKO1, 3
29 Cozeprkanye yueOHOro MaTepuana OKO02,
N3yueHnue pacTBOPUMOCTH CIUPTOB B BoAe. OKHUCIEHHE COUPTOB PA3IUYHOIO CTPOEHUS OK04
xpoMoBo# cMechio. [lomyuenue qusTunoBoro ddupa. [lomydeHue rautepata Mmean
30, | Tema 3.4 IIpakTuyeckoe 3ansitue Ne§. Peuienue 3aaau. OKO1, 2
31 Coneprxanne yaeOHOT0 MaTepuana OK02 OK04
Pewenue npaxmuxo-opuenmuposannvlx meopemuieckux 3a0anuil Ha c60UCMBA, NoIyYeHue u
be3onachoe UCnoIb308aHUe 8ewecmas 8 ObIMY U NPAKMUYECKOU 0esimelbHOCIU Yel08eKd
32 | Tema 3.5 DeHOJIbI. OKO1, 2
Coiepkanuie y4eOHOTro MaTepuana OK02
@DEHONBI: CTPOCHUE MOJICKYJ, TMOJNyueHHe, (U3NYECKHe CBOWCTBA, XUMHUYECKUE
CBOICTBA, MpUMeHEeHHE. | eHeTnueckas cBsi3b (PEHOJIOB C IPYTUMH KJlaccaMu
OPraHUYEeCKUX COCIMHECHUM.
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33 | Tema 3.6 AJbaeruabl. OKO1, 2
Coneprxanne yaeOHOTO MaTepraia 0KO02
AJ'IB,I[GFI/II[BIZ CTPOCHUE MOJICKYJI, U30MEPUA 1 HOMCHKIIaTypa, IIOJIYyYCHHC, CBOfICTBa, IIPUMCHCHUC.
I'eneTnyeckas CBSI3b ANBJIETUAOB C APYTHMMH KJIACCAMHU OPraHUYECKUX COCTMHEHMIA.
34 | Tema 3.7 KapG6oHoBbIe KHCJIOTBI. OKO1, 2
ConeprxaHue y4eOHOT0 MaTepuaa OK02
OI[HO&TOMHBIG MpEaACIbHBIC Kap6OHOBBIe KHUCJIOTBI: CTPOCHHUEC MOJICKYJI, U3OMCPUS U
HOMEHKJIATypa, MOJy4€HUE, CBOMCTBA, IpUMEHEHUE. [ eHeTnueckas CBs3b
OAHOATOMHBIX ITPEACIIBbHBIX
KapOOHOBBIX KUCIIOT C IPYTHUMH KJIACCAMHU OPTaHUYECKUX COCTUHEHUH.
35, | Tema 3.8 JlabopaTopHnoe 3ansiTue Nel. U3yuenune cBOiicTB KapOOHOBBIX KUCJIOT. OKO1, 3
36 Coneprkanne yaeOHOTO MaTepraia OKO02
PacTtBOpUMOCTB pa3nnuHbIX KapOOHOBBIX KHCIIOT B Bojie. B3aumoeiicTBue yKCYCHOM OK04
KHCITIOTHI ¢ MeTayuiamu. [lonydenrne n30aMuIoBoro 3gpupa yKCyCHOM KUCIIOTHI.
CpaBHeHI/Ie CTCIICHU
HEHACBIIIIEHHOCTH TBEPAOTO U XKUIKOT0 KUPOoB. OMbuIeHHE *)upa. [lonyuenne mbuia u
HU3YUCHUC €TO CBOMCTB: H6H006p8_30BaHI/Ie, pC€aKiiuy HOHHOI'O 06MCHa, TUAPOJIU3, BBIACICHUC
CBOOOIHBIX JKUPHBIX KHCIIOT.
37 | Tema 3.9 CaoxHnble 3puphbl. OKO1, 2
Coneprkanue yaeOHOTO MaTepraia OKO02
CrnoxHBIE 3(1)I/IpI>IZ CTPOCHUC MOJICKYJI, HOMCHKJIATYpA, HAXOXICHUC B IIPUPOJC,
CBOICTBA, MpUMeHeHUE. ['eHeTnueckas cBsi3b MEXy CJIOKHBIMU d(UpaMu 1
APYIruMH KilacCaMu
OpTraHHUYCCKUX COGHHHCHHﬁ.
38 | Tema 3.10 | ’Kupsbl. OKO1, 2
Coneprkanne yaeOHOTO MaTepraia OKO02
JKupsl: cTpoeHre MOJIEKYJ, HOMEHKJIaTypa, HaXO0XJIEHHUE B PUPOJIE, CBOMCTBA, IPUMEHEHHE.
39, | Tema 3.11 | [IpakTudeckoe 3ansatue Ne9. Pemenne 3agau. OKO1, 3
40 Coneprxanne yaeOHOT0 MaTepuana OKO02,
Pemenue 3amau o reme «Kupsl. CriosxabIe 23UPHD OK04
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41 | Tema 3.12 | YriaeBoabl. OKO1, 2
Coneprxanne yaeOHOTO MaTepraia 0KO02
VYri1eBoibl, UX KiaccuUKaIsa: MOHOCaxapH bl (TIr0K03a, PpyKTo3a), Arucaxapuiasl (caxapos3a)
U moJiucaxapuabl (Kpaxmall U 1esuitono3a). [oko3a: ctpoeHue MoJieKyJ, H30MepHsl.
['mroko3a: HaXO0XAeHHE B IPUPO/IE, TOTy4YeHHE, CBOWCTBA, IPUMEHEHUE.
Caxapo3a: CTpoeHHEe MOJIEKYJI, U30MEPHsI, HAXO0XKJICHUE B IPUPOJIE, ITOITyUCHUE, CBOWCTBA,
pPUMEHEHHE.
Kpaxman: ctpoeHue MoJieKyJs, HaX0XACHUE B PUPO/JIE, TIOJIyYeHHE, CBOMCTBA, IPUMEHEHHE.
[{enmrono3a: cTpoeHUEe MOJIEKYJI, H30MEpUSsl, HAXOKIEHHE B IPUPOJIE, TOTYyYCHHE, CBOMCTBRA,
IpUMEHEHHE. AIIETaTHOE BOJIOKHO.
42, | Tema 3.13 | JlabopaTopHoe 3ansiTHe Ne2. U3yueHune CBOWCTB YIJIeBO10B. OKOl1, 3
43 ConepxaHue y4eOHOT0 MaTepuaa 0OKO02,
N3ydenne cBOMCTB yriieBogoB Peakius "cepeOpsiHOro 3epkana TiitoKo3sl. BanmoeiicTpre OK04
rIr0K036I ¢ ruapokcuaoM meau (11) mpu pasauuHbIX Temmneparypax. JleficTBue aMMUAYHOTO
pacTBopa okcuaa cepedpa Ha caxaposy. OOHapyKeHHe JIaKTO3bI B MOJIOKe. /leiicTBue noxa Ha
KpaxMall.
44, | Tema 3.14 | [IpakTuyeckoe 3ansaTue Nel0. Penenue 3axau. OKOI, 3
45 ConepxaHue y4eOHOT0 MaTepuaa 0OKO02,
Pemenue 3amau mo teme «YTIaeBOABI OK04
46 | Tema 3.15 | KonTpoabHasi padora Ne 2. Kuciopoacoaep:kauye oprannyecKue BemecTBa. OKO1 3
Paznen 4. A3sorcoaep:kamme opranudeckue coequnenusi. [loammepnl
47 | Tema 4.1 AMMHHBI. OKO1, 2
Coneprxanne yaeOHOTO MaTepuaga 0KO02
[TorsiTne 00 amMuHAaX. AMHHBI: CTPOCHHE MOJIEKYJIBI aHWJIMHA, MOJydeHue, (pu3ndecKue
CBOICTBa. AMHMHBI: XMMHYECKHE CBOWCTBA, MPUMEHEHUE aHWUJIMHA HA OCHOBE CBOWCTB.
['eHeTHYeCcKas CBS3b aHWJIMHA C APYTUMHU KJIACCAMH OPTaHUIECKUX COCTUHEHUH.
48 | Tema 4.2 AMMHOKHCJIOTHI. OKO1, 2
Coneprxanne yaeOHOTO MaTepuaga 0KO02

AMUHOKHCTIOTBI: CTPOCHHE MOJICKYJbl, HM30MEpPHUS W HOMEHKJIATypa, IOIy4YCHHE,
CBOMCTBA, IPUMEHEHUE. [ eHeTu4ecKas CBA3b AMHUHOKHCIIOT C
JPYTUMU KJIACCAMU OPraHUYECKUX COECTMHEHUM.
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49 | Tema 4.3 benkn. 2
Conepxanue yueOHOro MaTepuaia OKO1,
benku: coctaB u ctpoeHue O6enkoB (NEpBUYHAs, BTOpUYHAS, TPETUYHAsI CTPYKTYphl OEIKOB), OKO02
CBOICTBa OCIIKOB: TOpPEHHE, ACHATYpallWs, TUIAPOJIH3, LBETHBIC peakiuu. buonormueckue
¢dbyakuun 6enkoB. [IpeBparnienre 6eITKOB B OpraHu3Me.
50, | Tema 4.4 JladopaTtopnoe 3ansiTie Ne3. U3yuyeHue CBOMCTB aHMJIMHA U 0€JIKOB. OKO1, 3
51 Coneprkanne yaeOHOTO MaTepuaia 0OKO02
O6pa3oBanue coseir anniHa. bpomupoBanue anuwnrHa. OOpa3oBaHKUE COJICH TITUITUHA.
[Toydenue meaHo# conu riunuHa. JleHaryparus 6enka. [[BeTHbIe peakuu 0eIKoB
52 | Tema 4.5 HyxkJienHoOBbI€ KHCJIOTBI. OKO1 2
Coneprkanue yueOHOTro MaTepuaia
HyxknenHoBbIe KUCIOTHI: COCTaB, CTPOCHUE, IOJIyYEHUE, CBOMCTBA, IPUMEHEHHE.
53 | Tema 4.6 IHonumepwl. OKO1, 2
ConeprxaHue y4eOHOT0 MaTepuaa OKO02,
benku m nonucaxapuasl kak Ouononumepsl. [lnactmaccel. [lonydyenue nonumepon OKO07
peakuMel — moJuMMepu3allMM U TNOJMKOHJEHCAUMH.  TepMOIUIacTUYHbIE U
TEPMOpPEaKTUBHBIE I1acTMacchl. [IpencraBurenu miacTmacc.
Bonokna, ux knaccudukamus. [lonyuenue BonokoH. OTenbHbIEe TPEICTABUTEIN XUMHUYECKIX
BOJIOKOH
94 | Tema 4.7 KontpoabHasi padora Ne 3. AMUHBI, AMUHOKHCJIOTHI, OeJIKH. 3

CamocrosarenbHas padoTta Ne5 k pazneny Ned
IMoaroroBuTh 10KJIa] (10 BEIOOPY CTY/IEHTA):
1. benku
2. AMHHOKHUCIIOTHI
BbinotHUTH Npe3eHTanuo (1o BEIOOPY CTY/ECHTA):
3. benku u momucaxapuapl Kak OHOMOIUMEDPHI.
4. BonokHa, UX KiaccupuKanus.
5. IImactmaccsl

Heopranuueckasi xummst

Pasznen 5. OcCHOBHDbIE NOHATHSA U 3aKOHBI XMMHUH
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55

Tema5s.1 OcHOBHBIC MOHATHA XHUMUH.
Conepxxanne yueOHOro MaTepuaia

BemectBo. Atom. Mosekyna. Xumuyeckui snemeHT. Asuiotponud. [IpocTeie U ClOXKHBIC
BellecTBa. KaueCTBEHHBI M KOJMYECTBEHHBIM COCTaB BEIIECTB. XMUMHYECKHE 3HAKU H
dopmynel. OTHOCUTEIBHBIE ATOMHAs U MOJIEKYIIsipHas Macchl. KonnyecTBo BemecTBa
Crexuomerpusi. 3aKOH COXPAaHEHHS MacCChl BEIIECTB. 3aKOH IOCTOSTHCTBA COCTaBa BEIIECTB
MOJICKYJIIPHON CTPYKTYpbl. 3aKOH ABOTaJpo M CIEICTBHUS UX Hero. PacueTHbie 3amaun Ha
HaxOXJICHUE OTHOCHUTEIBbHOM MOJIEKYJISIPHOW MAacChl, OIpPEACIICHHE MAcCOBOW  JOJIU
XUMUYECKHUX

3JIEMEHTOB B CJIOKHOM BEILIECTBE.

OKOI,

OKO02

CamocrosrenbHas pabota Ne6 k pazaemy NoS:
HoaroroButs AoKIaA: OXpaHa OKPYKAIOILIEH Cpeabl OT XUMHUUYECKOTO 3arpsi3HEHUSI.

Paznen 6. [lepuoanyeckuii 3aKoH U NepUOAMYECKAs cCHCTeMa XUMHYecKuX jieMmenToB /.. MenjeiieeBa

56

Tema 6.1 Iepuoauyeckuii 3akon .. Mennaeineea.

COZ(CD)K&HI/Ie V‘IC6HOFO Marcpuajia

OtkpeiTe J.M. MeHaeneeBbiM MepuoadUeckoro 3akoHa. llepuonuueckuii 3aKkoH B
dopmynupoBke .M. MenneneeBa. Ilepuoamueckas Tabnmuia XUMHYECKUX DJIEMEHTOB —
rpagudeckoe O0ToOpakeHne MePUOIUYEcKOro 3akoHa. CTpyKTypa MEepUOAMYECKOM TaOJHIIBI:
nepuoAbl (Majsle U 00JbIIKE), TPYIIBI (TTIaBHAS U TOOOYHAs).

AToM — crnoxHas yacTtuma. Sapo (IpOTOHBI M HEUTPOHBI) W DIEKTPOHHAs 00OJIOYKA.
N3otonbl. CTpoeHHE »SIEKTPOHHBIX O00OJOYEK AaTOMOB JJIEMEHTOB MalbIX TEPHOJIOB.
Oco0eHHOCTH CTPOEHHS DIEKTPOHHBIX O0OJIOUEK aTOMOB AJIEMEHTOB OOJBIIUX TEPUOIOB
(mepexoaHbIX 251eMeHTOB). IlonsTHe 00 opOutansax. s-, p- u d- OpbOurtanu. DIEKTPOHHbIE
KOH(pHUTypallii  aTOMOB  XMMHUYECKMX  dJieMeHTOB. CoBpemeHHas  (HOpMyIUpOBKa
MEePUOIUYECKOr0 3aKOHA. 3HAYEHUE MEPUOAMYECKOTO 3aKOHA M MEPUOJUYECKON CHCTEMBI
xuMmudeckux anemeHTtoB .M. MeHneneeBa i pa3BUTHS  HAyKM W TOHUMAHUS
XUMHUYECKON KapTUHBI MUpa

OKOl,
OKO02

57

Tema 6.2 KonTpoabHnas pabora Ne4. [lepuoanuecknii 3aK0H ¥ NePUOAMYECKASI CUCTEMA
xuMudecknx jaemMeHToB [[.1. MenaeneeBa

CamocrosrenbHas padora Ne7 k pazaeny N6
HoaroroButs npe3entauun: XKuznp u gestensHocts .M. Menneneena.
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Pa3nen 7. CtpoeHue BeniecTBa

58

Tema 7.1

CrtpoeHue BemecTna.
Conepxanue yaeOHOro

marepuana FMloHHas

XAMHYECKas CBSA3b

Karuonsl, ux oOpa3zoBaHHEe U3 aTOMOB B pe3yJbTare Mpolecca OKUCIECHUS. AHHOHBI, HUX
o0pa3oBaHUe W3 aTOMOB B pPE3YJIbTaTe MPOIlECcCa BOCCTAHOBIICHUS. VIOHHAs CBsI3b KakK CBS3b
MEXly KaTHOHAMHU U aHHMOHAMHU 3a CUeT JIEKTpocTaTuyeckoro nputshkeHus. Knaccuduxamms
MOHOB: 10 COCTaBy, IO 3HAKy 3apsja, MO HAIMYUAIO TUApaTHOW oOosouku. HonHbIe
KpUCTaJUIMYeCKue pemeTku. CBOMCTBa BEIECTB C MOHHBIM TUIIOM KPUCTAINIMYECKON pEeLIETKU
KoBaneHntHas xumuueckas CBA3b.

Mexanu3m 00pa3oBaHHMS KOBAJIEHTHOW CBS3U (OOMEHHBIH U JOHOPHO-AKIEHNTOPHBIN).
DIEeKTPOOTpULIATeIbHOCTh. KoOBajeHTHBIE TMOJSpHAsT M HEmojspHas cBs3u. KpartHocTs
KOBAJICHTHOM CBSI3U. MOJEKYJISIpHBIE U aTOMHbIE KpHUCTAJUIM4Yeckue pemieTku. CBOHCTBa
BEILIECTB C MOJIEKYJIIPHBIMA M aTOMHBIMU KPUCTAJUIMYECKUMH PEIIETKAMM.

Meraminueckass XMMUYECKasl CBSI3b

Mertannuueckasi XMUMHUYECKasi CBA3b, KAK OCOOBIM THUIl XMMHYECKON CBA3M, CYIIECTBYIOLIMMI B
MeTaJulax M cruiaBax. Ee oTiiMuus U CXOJICTBO ¢ KOBAJEHTHOM M MOHHOM CcBsA3siMU. CBoiCTBa
METAITMYECKON CBS3U. MeTaluInuecKue KPUCTAJUIMYECKHE PEIIETKH M CBOMCTBA BEIECTB C
TaKUMH KPUCTAJUIAMH.

ArperatHble COCTOSIHUS BEILIECTB U BOJAOPOIHAS CBS3b

TBepnoe, xkuIKOE U ra3000pa3HOe cOCcTOsIHUS BelecTB. [lepexoa BemecTBa u3 0THOTO
arperaTHoro COCTosiHus B Apyroe. BogopoaHas cBA3b

Yuctele BeLecTBa U CMECH.

[Tonsarue o cmecu BemecTB. ['oMoreHHbIe U reTeporennsie cmecu. CocTaB cmeceit: o0beMHas 1
MaccoBas J0JIM KOMIIOHEHTOB CMECH, MacCOBasl 10JIs1 IPUMECEN.

JlucniepcHble CUCTEMBI.

[TonsiTue o nucnepcHoit cucteme. JucnepcHas (asza u gucnepcuonHas cpena. Knaccudpukanus
JIUCTIEPCHBIX CUCTEM. [IOHATHE O KOJUTOMTHBIX CUCTEMAX.

OKOI,
OKO02
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59, | Tema 7.2 JladopaTopnoe 3ansitue Ned. U3roroBjieHue Mojesieii MOJIeKY.I. OKO01, OKO02, 3
60 ConepikaHue yueOHOTro MaTepraa OK04
N3roToBnenne Moeneii MOJIEKYI HEKOTOPBIX OPraHMYECKUX U HEOPTAaHUYECKUX BEIECTB
Ounctka BeniecTB GUIBTPOBAHUEM U AUCTHIUISIMENH. OUKCTKa BEIECTB
IIEPEKPUCTATUIM3ALUECH.
61 | Tema 7.3 Konrtpoabnas pa6ora NeS. Crpoenue BemecTsa. 3
CamocrositenbHas padota Ne§ k pazneny Ne7
BbinoHuTH npe3eHTanuio: YncToie BelecTBa U CMECH
Pa3nen 8. Boxa. PacTBOpBI. DJIeKTPOTUTHYECKAS] AUCCONHAUS
62 | Tema 8.1 Bona. PactBopbl. PacTBopeHue. JJIeKTPOJIMTHYECKAS TUCCOIUAIUS. OKO01, OK04 2

COZ[CD)K&HI/Ie V‘IC6HOF0 mMarepuaia

Bona kak pactBopurens. PactBopumocTh BemiecTB. HachlllleHHBIE, HEHACBILLECHHBIE,
IIEPECHIILIEHHbIE PACTBOPbHI. 3aBUCUMOCTb PAaCTBOPUMOCTH Ta30B, JKUAKOCTEH M TBEPIBIX
BEILIECTB OT pa3IMyHbIX (pakTopoB. MaccoBas J10J11 paCTBOPEHHOT'O BEIECTBA.

ONEKTPOAUTHl UM HEVIEKTPOJIUTHL.  DJEKTPOIMTHYECKas Aucconuanus. MexaHu3mbl
JNEKTPOJIMTUYECKON TUCCOLMALNN I BELECTB C PA3JIMYHBIMUA TUIIAMU XMMHYECKOH CBS3H.
['unpatupoBaHHble W HerujaparupoBaHHble  HOHbL.  CTenmeHb  3JIEKTPOJUTHYECKON
mucconranuu. CunbHble M ciabble  37eKTposuThl. OCHOBHBIE TIOJNOXKEHHUS TEOpUHU
ANEKTPOJUTUYECKON  aucconuanuu. KHCIOTbI, OCHOBaHHMA M COJIM Kak DJIEKTPOJIMTHI.
CriocoObl MX TMOJNyYeHMs: peakUuH [OJMMEPU3aLUd U PEaKUUU MOJMKOHJCHCAIUH.
CtpyKTypbl ITOJINMEPOB: JINHEWHBIE, pa3BETBICHHBIE u IIPOCTPAHCTBEHHBIE.
CTpyKTypHpOBaHHE MOJIMMEPOB: ByJIKaHU3ALUs KaydyKoB, 1yOJieHHEe OElIKOB, OTBEpXKJEHHUE
MOJIMKOHJACHCALMOHHBIX MoyinMepoB. Kiaccudukanus moiaumepoB IO pa3iMdHbIM
IIPU3HAKAM.

CamocrostenbHas padoTta Ne9 k pazgemy Ne§
IMoaroroButh npe3entanun: XXuzup u nesreabHocTh C. AppeHnyca.

Pa3znen 9. Knaccugukanus HeopraHm4ecKux coeIMHeHMIi U UX CBOICTBA
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63 | Tema 9.1

Kuciorbl, ocHOBaHMS, COJIH, OKCHIbI U UX CBOIiCTBA.
ConeprxaHue y4eOHOro MaTepuaa

KucnoTsl Kak 3IEKTPOJIMTHI, UX KJIACCU(PHUKAIMA 1O Pa3IMYHbIM MpU3HAKaM. XHMHUYECKHE
CBOWCTBAa KMCJIOT B CBET€ TEOPUU 3JIEKTPOJIUTHUYECKOM Jucconuanuu. OcoOeHHOoCTH
B3aMMOJICHCTBUSI KOHLIEHTPUPOBAHHOM CEpHONM M a30THOM KHUCIOT ¢ MeTauiamMu. OCHOBHBIE
C1OCOOBI MOYy4EHHs] KMCIIOTHI.

OcHOBaHMS KaK JIEKTPOIHUTHI, UX KIACCU(PHUKAIMA 1O PA3IUYHBIM MIPU3HAKAM. X UMHUYECKUE
CBOMCTBAa OCHOBAHMM B CBETE TCOPUH JIEKTPOIUTHUECKON nucconnannu. Paznoxxenue
HEPaCTBOPHUMBIX B BOIe OCHOBaHUN. OCHOBHBIE CLIOCOOBI TIOJTYYEHHUSI OCHOBAHUH.

Conu kak aektponuTsl. Coiau cpeHue, KUCIble 1 OCHOBHBIE. XMMHUYECKH CBOMICTBA COJIEH B
CBETE TEOPUH NIEKTPOIUTHUECKOH Auccouranuu. CriocoOsl mosyueHus conet. ['unponus comnei.
CouneoOpasyrone u HecosieoOpasyrouie okcuabsl. OCHOBHbIE, aM(OTepHbIE U KUCIOTHBIE
OKCH/JIbl. 3aBUCHMOCTb XapaKTepa OKCHJA OT CTEIIEHH OKUCIIEHUS 00pa3yIoIIEro ero MeTajuia.
XuMHyeckue cBorcTBa okcuoB. [lonydyenne okcuioB

OKO1

CamocrosrenbHas padota Nel0 k pazaemy Ne9
BbIno/IHUTB NIpe3eHTanuI0: CepHasi KUCIIOTa — «XJIe0 XUMUYECKOM MTPOMBIIICHHOCTH.

Pa3nen 10. XumMuueckue peakuuu

64 | Tema 10.1

Kiaaccnpuxanus xumuyeckux peakunid. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIC PEAKIUH
Coaepxanne yueOHOro MaTepuaia

Peakiiuu coenmHeHus, pas3joKeHMs, 3aMelleHus, oOmeHa. KaranuTudeckue peakiuu.
OOpatumble ¥ HeoOpaTMMble peakiud. [OMOTeHHblE W TeTepOreHHBbIE  PEaKIIWU.
OK30TepMUYECKHE U HIOTEPMHUUYECKHE peakluuu. TeroBod 3PQPeKT XUMHUYECKUX pPeakLui.
TepMoxumMHuecKkue ypaBHEHHUS.

Crenenpb okuciieHus. OKUCIUTEIb U BOCCTAHOBJICHHE. BOCCTaHOBUTENDL U OKHCIICHHE. MeTo

ANIEKTPOHHOTO OajlaHca MJisi COCTABJICHUS YPAaBHEHHH OKUCIUTEIbHO- BOCCTAHOBHTEIBHBIX
peakuui

OKO1
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65 | Tema 10.2 | [loHsiTHE O CKOPOCTH PeAKIIHIA. OKO01, OK02 2
Coneprxanne yaeOHOTO MaTepraia
CkopocTh TOMO- M TE€TEPOreHHON peakiuu. DHeprus akTuBauu. dakTopsl, BIMSIONINE Ha
CKOpPOCTh XUMHYECKOM peakuuu. [lpupoma pearupytomux BemiecTB. Temmneparypa (3akoH
Bant-T'opda). Konmenrpanus. Karamuzatopsl M KaTajau3: TOMO- W TETEPOTCHHBIM, HX
MexaHu3Mbl. DepMeHThI, UX CpaBHEHUE C HEOPraHWYECKMMH KaTaau3aTopamu. 3aBUCUMOCTh
CKOPOCTH peakliii OT MOBEPXHOCTU COMPUKOCHOBEHUS PEarupyrolux BeIecTB.
CKOpOCTh XMMHYECKUX PEaKIUi.
[ToHsiTHe 0 CKOPOCTH XUMUYECKUX peaKLUid. 3aBUCUMOCTh CKOPOCTH XUMUYECKUX PEaKIUi OT
pPa3sTUYHBIX (AKTOPOB: MPUPOIBI PEATHPYIOIMIUX BEUIECTB, UX KOHIICHTPAIUH, TEMIICPATYPHI,
MOBEPXHOCTU CONPUKOCHOBEHUS U UCTOIb30BAHMS KaTAIN3aTOPOB.
OOpatuMocTh XUMHUYECKUX peakuuid. OOpaTuMble U HEOOpaTUMbIE peakluH. XUMHYECKOe
paBHOBECHE U CIIOCOOBI €T0 CMEIICHUS
CamocTtosrenbHas padota Nel1 k pazgeny NelO
Borinoinuth npe3entanuio; CKOpOCTh XUMHUECKOU PEAKIUH.
Pasgen 11. Mera/Luibl M HEMETAJLIIBI
66 | Tema 11.1 | MeTa/uIbl H HE METAJLIbI. OKO01, OKO02, 2
COZ[GD)K&HI/IG V‘IC6HOFO mMarcepuajia OK07
Oco0eHHOCTH CTPOEHUSI aTOMOB M HE METAIJIOB, KpUCTAITIOB. DU3NYECKUE U XUMUYECKHE
CBOMCTBa METAJUIOB M HEMeTaJIoB. Kimaccudukaius MeTauioB 1 HEMETAJUIOB 110 Pa3IuYHbIM
MIPU3HAKAM.
CamocrosrenbHas padota Nel2 k paznmemy Nell
Boinoinuth npe3entanuio: Kopposusi METAJIJIOB U CIIOCOOBI 3alITUTHI OT KOPPO3HH.
67, | AuddepeHunpoBaHHbIii 3aueT 3
68

Hroro:

102
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3. YCJOBUA PEAJIMBAIINU ITPOT'PAMMBI IIPEJIMETA OVYIIL.06 Xumus

3.1. TpeGoBaHusl K MUHUMAJIbHOMY MAaTepPHAJbHO-TeXHHYECKOMY 00ecle4YeHn 0
Peanuzanuss ~ paboueld  mporpamMmbl  OCYIIECTBISIeTCS ~ MpH  HaluuMud  KaOuHeTa
0011e00pa30BaTeIbHbIX IUCHUIUIHMH.

OO6opynoBanue yueOHOro kabuHera:

- IOCa/I0YHbIE MECTA MO KOJIUYECTBY CTYJCHTOB;

- pabouee MECTO MpeTroIaBaTes.

3.2. UndopmannonHoe odecrievyeHne 00y4eHus

IlepeyeHb peKOMeHIYyeMbIX Y4eOHBIX H3AaHUil, NHTepHeT-pecypcoB, TONMOJTHUTEIbLHOI
JIMTEpPaTypbl

OCHOBHbIE HCTOYHHUKH:

JlonoJIHUTeIbHbIE HCTOYHUKH:

1. T'a6puensu O.C., OctpoymoB U. I'. Xumust 17151 mpodeccuii U crienuaibHOCTEH TEXHUUECKOTO
npoduns — M.: M3garensckuii ieHTp «Akanemus», 2017.

2. Epoxun FO.M., KoBanesa 1. b. Xumus mist npodeccuii U crienuaibHOCTEH TEXHUYECKOTO U
€CTECTBEHHO - Hay4dHOTO ipoduieit. — M.: M3naTenbckmii ieHTp «Axagemusi», 2017.

HNHTepHeT-pecypcebl:
pvg.mK.ru - onummuana «Ilokopu BopoObEBEI TOphI»
hemi.wallst.ru - «Xumus. OOpa3oBaTeIbHbINA CAUT IS IIKOJIEHHUKOBY
www.alhimikov.net - O6pa3oBarebHbINi CANT AJIS IIKOJBHUKOB
chem.msu.su - DiekTpoHHas OUOIUOTEKA 10 XUMUH
WWW.enauki.ru — uHTepHeT-u3aanue 1 yuutesen «EcrecTBeHHbie Hayku» 1september.ru -
MeTtoaudeckas razera "[lepoe ceHTa0ps”
6. hvsh.ru - sxypHan «XuMHS B IIKOJIE»
7. www.hij.ru/ -«Xumust u )Ku3Hb»
8. chemistry-chemists.com/index.html - siekTpoHHBI KypHAT «XUMHKH U XUMHSD»

agrwbdE

JJ1s1 CTyAeHTOB

1. Xumusa qys npodeccuii U crenuagbHOCTEN COLMAIbHO- AKOHOMUYECKOTO U TYMaHUTapHOTO
npodueit: yaeouuk / O.C. I'abpuensn, U.I'. Octpoymos. — M.: 2014
2. Tadpuensa O.C. Xumus st mpodeccuii U CrenUalbHOCTEH TEXHUYECKOTO MPOQHIIS:
yuebnuk / O.C. T'abpuemnsn, U.I'. Octpoymos. — M.: 2014
3. Taopuensa O.C. Xumus s npodeccuii ¥ CHEMUATBHOCTEH €CTECTBEHHO HAYYHOTO
npodwmis: yaueOnuk / O.C. I'abpuensn, U.I'. Octpoymos. — M.: 2014
4. Taopuensu O.C. Xumus: yue6. nis ctyn. npod. yueb. 3aeaenuti / O.C. ['abpuensu, U.T.
OctpoymoB. — M.: 2014
5. Tabpuensu O.C. [Ipaktuxkym: yueb. nocodue / I'abpuensu O.C., OctpoymoB WN.I'., Cnankos
C.A., Jopodeera HM. — M.: 2014
6. Taopuensa O.C. Xumus: nocobue mis moarotroBku k EID: yue6. mocodue / O.C.
I"a6puensu, U.I'. Octpoymos, C.A. Crnagkos. — M.: 2011
7. Epoxun FO.M. , KoBanesa U. b. Xumus 11 npodeccuit 1 cnenuaibHOCTeH TEXHUIECKOTO U
€CTeCTBEHHO Hay4yHoro npoduineit. — M.: 2014
8. Epoxun IO.M. Xumus: 3agaunm u ynpaxkuenus. — M.: 2014 Epoxun HO.M. CoHopnuk
TECTOBBIX 3aJaHUM MO0 XUMHH. — M.: Akanemus, 2014
9. Tabpuensn O.C. u ap. Xumus 1u1g npodeccuii ¥ CreraaIbHOCTeH TEXHUIECKOT0 MPpOopuiIs
(37IEKTPOHHOE MPHIIOKEHHE)

s npenoxaBaresien
1. 006 ob6pazoBanuu B Poccuiickoit @eneparun. denepanbubiii 3akoH Poccuiickoit dexeparuu
ot 29 nexabpst 2012 1. Ne 273-D3 denepanbHbIid TOCYyIapCTBEHHBIN 00pa30BaTeIbHBIN CTaHAAPT
cpeanero (mojHoro) oomero obpasosanus. YTB. I[Ipukazom MunoOpnayku Poccum ot 17 mas
2012 1. Ne 413
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2. IIpuxa3z Munobpnayku Poccun ot 29 nexaOpst 2014 r. Ne 1645 « O BHeCeHUH NU3MEHEHHI B
npuka3 MuHucTepcTBa 00pa3zoBanus u Hayku Poccutickoit @eneparuu ot 17 mast 2012 1. Ne 413
«O06 ytBepxkaeHuu (henepaabHOr0 roCyIapCTBEHHOTO 00pa30BaTEIbHOrO CTaHAApPTa CPEAHETO
(momHOTO) 00ITIETO 00pa30BAHUS Y.

3. PexomeHnpanuu 1o opraHu3alMy IMOJYYEHUS CPEAHEro o0Iiero odpa3oBaHus B Ipejaenax
OCBOEHHUSI 00pa30oBaTeNIbHBIX MPOTrPaMM CpeAHero npodeccnoHanbHOro 00pa3zoBaHusl Ha 0aze
OCHOBHOTO 00mero oOpa3oBaHusi ¢ y4eToM TpeOoBaHUM (enepanbHBIX TOCyIapCTBEHHBIX
00pa3oBaTeNbHbIX CTAaHAAPTOB M TOJy4yaeMOW MNpOQPeccud WU CHEIUATIBHOCTH CPEAHErO
npodeccuoHaIbHOr0 0o0pa3oBaHus (MuUchMO JlemapramMeHTa TroCylapCTBEHHOW TONUTHUKU B
chepe moaroroBku padbounx kaapos u JI1O Munobpuayku Poccun ot 17.03.2015 Ne 06-259).

4. Bapassa H. 3. Xumus B cxemax u rabimunax — M.: OO0 «/3xarensetBo «Okemoy», 2018

5. Tabpuensn O.C. Xumus mjia mpenojaBarens: ydeOHo-merogudeckoe mnocooue / O.C.
["abpuensu, I'.I'. JIsicoBa. — M.: 2014

6. Tabpuensa O.C. m ap. Xumusa i npodeccuii M crnenualbHOCTEH 53 TEXHHUYECKOTO
npoduis (3JIEKTPOHHOE MPUIIOKECHHUE)
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4, KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHUS INTPEJMETA

OVYIIL.06 Xumus

KoHTposib U OmeHKa pe3yiabTaToB OCBOCHMUS MPEAMETA OCYILIECTBIISIETCS IPENOJABATEIEM B
mpouecce MpoBeAeHUS JabOpaTOPHBIX M MPAKTHYECKUX 3aHSITHM, TECTUPOBAHHUA, a TaKXKe
BBITIOJTHEHMS] CAMOCTOSATEIBHBIX pa0OT CTYACHTaMHU U ciauu audpepeHIupoBaHHOTO 3a4eTa.

Koa n naumenoBanue
¢GopMupyemMbIX KOMIIEeTEeHIUI

Paznen/Tema

THI o1leHOYHBIX
MEpPONpUSTHIA

OK 01. BeiGupats crioco0sl pereHus
3a1a4 npo(ecCHOHaIbHOM AESTEINFHOCTH

IMIPUMEHUTCIIBHO K Pa3JIMYHbIM KOHTCKCTaM

P.1,P.2,P.3,P4,P.5 P.6,P.7,
P.g,P.9,P.10, P.11

OK 02. Ucrionp30BaTh COBPEMEHHBIC
CpezACTBa MOUCKA, aHAIN3a U
MHTEpHpeTauu HHPOPMaIH, U
WH()OPMAIIMOHHBIC TEXHOJIOTHH IS
BBITIOJTHEHUS 3a/1a4 MPOo(hecCHOHATEHOM
JCSITeITBHOCTH

P2T.14
P2T2.1,24,2.5,2.7,28,
2.10, 2.13
P.3T.3.1,32,3.3, 3.4,35,
3.6,3.7, 3.8, 3.9, 3.10,3.11,
3.12
P4TA41,42,43,44,46
P.5T.5.1

P.6T.6.1

P.7T.7.1,7.2

P.10 T.10.2

P.I1T.11.1

OK 04. 3ddexTuBHO
B3aMMO/JICHCTBOBATh U pabOTATh B
KOJUIEKTHBE U KOMaHJIC

P1T.14
P2T.24,25,2.7,2.8,213
P3T.3.3,34,38,3.11, 3.13,
3.14

P7T.7.2
OK 07. P2T.2.1,2.10, 2.13
CopelicTBOBaThb P4TA4.6
COXPaHEHUIO P11 T.11.1

OKpY>KaIOILEN Cpeapbl,
pecypcocOepekeHNI0, TPUMEHATh 3HAHUS
00 M3MEHEHUH

KJIMMAaTa, MPUHIMIIBI

OepexKIIMBOTO

MIPOU3BOJICTBA, Y3PPEKTUBHO

JIENCTBOBATH B

Ype3BhIYANHBIX

CHTYaIUsIX

Jlmarnoctuueckas pabota
KonTponbnas padora
CamooneHnka u
B3auMooleHKa [ Ipe3enranus
YcrHbIi 1 NUCbMEHHBIN
OI1poc

Pe3ynpTaThl BBIOIHEHUS
Y4eOHBIX 3aJaHHI
[TpakTrueckue paboThI
[IpomexyTouHast arrecTanus
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