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Pabouass mporpamma yueb6Horo mpeamera OVYIL.06 Xwumus pazpaboTaHa Ha OCHOBE
benepanbHOT0 TOCYIapCTBEHHOTO 00pa30BATEILHOTO CTAHIAPTa CPEIHEro 001Iero oopa3oBaHus
- nanee ®I'OC COO, yTBepkKICHHOrO MpHUKa3oM MuHHCTEpCTBa 0Opa3oBaHus U Hayku PD ot
17 mas 2012 r. N 413 (c m3m. [lpukazoB MwunoOpHayku P® ot 29.12.2014 N 1645, ot
31.12.2015 N 1578, ot 29.06.2017 N 613, Munnpocsemenus P® ot 24.09.2020 N 519, ot
11.12.2020 N 712, or 12.08.2022 N 732, ot 27.12.2023 N 1028), Ha ocHOBa (emepanbHOii
obpazoBarenbHor mporpaMMmbl COO (ITpuka3 Ne371 ot 18.05.2023r.), ¢ yuyeToM HpUMEPHOU
paboueii mporpaMMbl 00IIE00Pa30BATEILHON AUCIUILTUHBI «XUMUS» UIsSl TPO(hecCHOHATBHBIX
00pa3oBaTeNbHBIX OpraHu3anuidi — ogoOpeHHoil MunHuctepctBoMm IIpocsemnienuss PO ®OI'bBOY
IO UPIIO u pexomennoBannoit mans Bcex YITIC (IIpotokonm Ne 14 ot 30.11.2022 r.) ansa
npodeccun cpeaHero mnpodeccruonanbHoro obpaszoBanms 23.01.11 Ciecapb-3J1eKTPHK 10
PEMOHTY 3J1eKTPOO0OOPYI0BAHNS MOABHKHOIO COCTaBa (3JIEKTPOBO30B, JJIEKTPONO0E310B),
BXOJSIIEH B YKpPyMHEHHYI rpymmy mpodeccuii/cnennanbioctein  23.00.00 TEXHUKA u
TEXHOJIOI'USA HASEMHOI'O TPAHCIIOPTA

Pa3padorumk: besnocoBa Mapuna IOpbeBHa mnpernoaaBareilb XHUMHUU TOCYIapCTBEHHOTO
OrO/KETHOTO MPOo(dheccCHoHaTFHOTO 00pa30BaTeNILHOTO yupexkaeHus Mpkyrckoit oonactu
«GUMUHCKUHN KEIe3HOAOPOKHBIA TEXHUKYM)»

CornacoBaHo:
PykoBoamTE b METOMYECKOM KOMHMCCHH TIpEno/iaBareeii
obmeoGpasopatenbHbIX quctmming: Cusyxuna T.C. V4

ﬁpOTOKon Ne 9 ot «25» mas 2023 r.
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1. MACHOPT IPOI'PAMMBI YYEBHOT' O ITPE/IMETA
OVIIL.06 Xumus
1.1. Ob6aacThr npuMeHeHNsi padoyeii MPorpaMmbl
Pabouas mporpamma o6paszoBatensHoro yueobnoro npeamera OVYIL.06 Xumusi mpenHazHaueHa
JUISE U3ydeHuss XUMHH B MPo¢ecCHOHAIbHBIX 00pa30BaTeNIbHBIX OPraHU3aLUAX, PEATU3YIOIINX
00pa3oBaTeNbHYI0 IPOrPaMMy CPEIHEro 00mero oopa3oBaHus B Mpeaeaax OCBOCHUSI OCHOBHOM
npodeccuonasibHOl oOpazoBarensHOol mporpammbl CITIO (OITOIT CITIO) nHa 6a3e OCHOBHOTO
obmiero o0pa3oBaHus, MpPH TOATOTOBKE KBATU(HUIMPOBAHHBIX pPAOOYMX, CIYKAIIUX 10
npodeccun 23.01.11 Crnecapb-37€KTpUK IO PEMOHTY DSJIEKTPOOOOPYIOBAaHUS TOIBHIKHOTO
coctaBa  (DJIEKTPOBO30B,  JJEKTPOIOE3/0B),  BXOAALIEH B  YKPYHNHEHHYIO  TpYIIy
npodeccuit/cienuansaocteit  23.00.00 TEXHUKA u TEXHOJIOI'MSA HA3EMHOI'O
TPAHCIIOPTA
1.2. Mecto mnpeamMera B CTPYKTYpe OCHOBHOW mnpodeccuoHaJbLHONl o00pa3oBaTebHOM
nporpammbl npeaMera: npeamer OVIL.06 Xumus BXoauT B o0mieoOpa3oBaTelbHbIE yueOHbIE
PEIMETHI.
1.3. Ileau npeaMeTa — Tpe0OBaHMS K pe3yJIbTATaM OCBOEHHS MpeaMeTa:
['maBHOM 1LENbI0 OOIIET0 XUMHUYECKOro o0Opa3oBaHUs sBiseTcs (OPMUPOBAHHE Y CTYIECHTOB
YMEHMSI OLIEHUBATh 3HAYMMOCTh XUMUYECKOTO 3HAHUS JIJIS1 KaX/10I'0 YEJIOBEKa;
dbopMUpOBaHUE LIETOCTHOTO MPEJICTABICHUS O MHUPE U POJIM XUMHUHU B CO3JIJaHUM COBPEMEHHOM
€CTeCTBEHHOHAYYHOH KapTUHBI MHUPA; YMEHHS OOBSICHATH OOBEKTHI U MPOIECCHl OKPYKAFOIIEH
JNEHCTBUTENBHOCTH — MIPUPOIHOM, COLMATBHON, KyIbTYPHOH, TEXHUUECKON Cpelibl, — UCIIONb3Ys
JUIL 9TOTO XMMHUYECKHE 3HAHUS; Pa3BUTHE YMEHUH paszinuuaTh (akThl U OLEHKH, CPAaBHHBATH
OIICHOYHbIC BBIBOJBI, BUAECTb HX CBS3b C KPUTEPHUSIMH OIEHOK U CBSI3b KPUTEPHEB C
OTpeACIEHHON CUCTEMOW IICHHOCTEH, (OpMyIMpoBaTh W OOOCHOBBIBaTH COOCTBEHHYIO
MO3UIUIO; IPHOOPETEHUE CTYJCHTAMH OMBITa PA3HOOOPA3HON NEATEILHOCTH, ONBITA TO3HAHUS U
CaMOIIO3HAHUS; KIIIOYEBBIX HABBIKOB, MMEIOIIMX YHHUBEPCAJIbHOE 3HAUYECHHME Ui Pa3IMYHBIX
BUJIOB JESITENLHOCTU (HABBIKOB pEIlEHUs MPOOJeM, MPUHATUS PEIICHUM, MMOUCKA, aHaIu3a U
00paboTkn wH(POpPMAIMK, KOMMYHHKATUBHBIX HABBIKOB, HABBIKOB W3MEPEHUH, HaBBIKOB
COTPYIHUYECTBA, HABBIKOB 0€30MacHOr0 0OpaIlleHus ¢ BEIIECTBAMU B TOBCEIHEBHOM KU3HU).
[Tnanupyembie pe3yibTaThl OCBOCHHS 001eoOpasoBatenpHoro mnpeamera OVYIL.06 Xumus B
coorBercTBUM ¢ OI'OC CIIO u Ha ocHoBe ®I'OC COO, popmupoBaHUe U pa3BUTHE OOLIMX
KOMIETEHIIMI:

Kon u [Inanupyemblie pe3ynbTaTbl OCBOCHUS IIPEAMETA
giiﬁigfﬁﬁ; O6mue [IpenmerHsbIe
KOMIIETECHIUN
OK I. ITonumaTts B yactu TpynoBoro BocuiuTaHus: BJIQJIETh CHUCTEMOW XUMHYECKHX 3HAHUU,
CYIIHOCTb M COIMANBHYI0 - TOTOBHOCTB K TPYAY, OCO3HAHUE KOTOpasi BKJIIOYAeT: OCHOBOIIOJIAraollue
3HAYUMOCTH Oy IyIei [IEHHOCTH MacTepCTBa, NOHATUS (XUMHUYECKUH DJEMEHT, aToM,
npodeccuu, NposiBIATL K | TPYAOIIO0HE; JNIEKTpOHHAsT 00oJoYka aroma, s-, P-, d-
Heil yeTOHunBbIit - TOTOBHOCTH K aKTMBHOMU JIEKTPOHHBIE OPOUTANIM ATOMOB, ~ HOH,
HHTEpecC. NESITeTbHOCTH TEXHOJIOTHYECKON U | MOJIEKYIIa, BaJICHTHOCT,
COLIMAJIbHOW HAINpPaBIE€HHOCTH, ANEKTPOOTPHULATEIBLHOCTb, CTENEHb
CIOCOOHOCTh MHUIIMUPOBATb, OKHUCJIGHUS, XHMHUYECKas CBsI3b, MOJIb,
TUTAHUPOBATH U CAMOCTOSITEIEHO MOJIIpHAsi Macca, MOISIPHBIA  O0BEM,
BBITIOJTHSATH TaKYIO JACSATEIHHOCTD; YIJEpOAHbI  cKeneT, (yHKIUOHANbHAs
- WMHTEpEeC K pa3uuHbIM chepam rpynmna, paiukail, HW30Mepus, H30MEpHI,
poheCCHOHALHOM JEATEIHOCTH, | TOMOJOTMYECKUI pan, TOMOJIOTH,
OBnazneHne yHUBEPCATbHBIMU YIJI€BOIOPOBI, KHCIIOPO/I-
y4eOHBIMU MTO3HABATEIBHBIMU a3zoTcojieprKallne COETMHEHUS,
JEUCTBUSIMU: OMOJIOTNYECKU aKTUBHBIE BEIIIECTBA
a) 6a30BBIC TOTUUECKHUE ICUCTBUS: (yrmeBompl, OKHpBI, O€IKH), MOHOMED,
- CaMOCTOSITENILHO (JOPMYITUPOBATH U | NTOJIUMED, CTPYKTYpHOE 3BEHO,
aKTyaJlu3UpoBaTh NMpoOIeMy, BBICOKOMOJIEKYJISIPHbIE COETMHEHUS,
paccMaTpuBaTh €€ BCECTOPOHHE; KpHUCTaJJIn4yecKas peleTka, THUTIBI
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yCTaHaBJIUBATh CYIIECTBEHHBIN
MPU3HAK WM OCHOBAHUS IS
CpaBHEHHMSI, KJIacCU(UKAIUH U
00001IEeHMS;
OTIpEACIIATH LENU AeSITeIbHOCTH,
3a/1aBaTh NapaMmeTpbl U

KPUTEPUU UX TOCTHKEHUS;
BBISIBJIATh 3aKOHOMEPHOCTHU U
MIPOTUBOPEYUS B pacCMaTPUBAEMBbIX
SIBJICHUSIX;
BHOCHUTH KOPPEKTHUBHI B
NeSITeIbHOCTD, OLICHUBATD
COOTBETCTBHUE PE3YJIbTATOB 1IEIISIM,
OLICHUBATh PUCKHU MOCIEICTBUI
NeSITeNIbHOCTH;
pa3BUBATh KPEATUBHOE MBILIJICHUE
[IPH PELICHUN KU3HEHHBIX MPoOIemM

0) 0a30BbBIC UCCIIEIOBATEIIBCKUE

NEeNCTBU:
BJIAJICTh HABBIKAMH Y4EOHO-
HCCIIEIOBATENBCKOM U MMPOSKTHON
NEeSTeTbHOCTH, HABBIKAMU
paspeleHus mpoodieM;
BBISIBIIATH IPUYUHHO-CIIC/ICTBEHHbIC
CBS3U U aKTyaJIU3UPOBATh 3a7a4y,
BBIIBUTATh TUIIOTE3Y €€ PeleHus,
HaxOJUTh apIrYMEHTHI JJIs
JI0Ka3aTeNIbCTBA CBOMX
YTBEPKICHHH, 3a71aBaTh MapamMeTphbl
Y KPUTEPUU PEIICHHUS;
aAHAJIM3UPOBATH MOJIYYCHHBIE B XO/I€
pelIeHus 3a/1auu pe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh MX
JIOCTOBEPHOCTh, IPOrHO3UPOBATH
M3MEHEHNE B HOBBIX YCIIOBUSIX;
YMETh IEPEHOCUTDH 3HAHUS B
MMO3HABATENBHYIO U MPAKTHYECKYIO
00JacTH KU3HEACSITEIbHOCTH;
yMETh UHTETPUPOBATH 3HAHUS U3
Pa3HBIX MPEeIMETHBIX 00JIacTel;
BBIJIBUTATh HOBBIC UJIEH,
npeaJiaraTb OpUrMHaIbHBIC
MOAXOBI U PEIICHHUS;
CIIOCOOHOCTh MX HCIIOJIb30BAHHUS
B IMO3HABAaTEIbHON U

COLIMAIBHON MTPAKTHUKE

XUMHUYECKUX  PEAaKUUM  (OKUCIUTEIBHO-
BOCCTaHOBHTEIIBHEIC, 9K30- "
SHAOTEPMHUYECKUE,  pPEaKIUh  HOHHOTO
oOMeHa), pacTBOP, AJIEKTPOIIUTHI,

HECOJICKTPOJIUTHI, SJICKTPOJIUTHYICCKAA
JICCOTIHAITHS, OKHCITUTEIIb,
BOCCTAaHOBUTENb, CKOPOCTh XUMHYECKON

peaKIu, XUMUIECKOE PAaBHOBECHE), TCOPUH
U 3aKOHBI (TEOpUS] XMMHYECKOTO CTPOCHHUS
opranndeckux BemectB A.M. bytieposa,
TEOPUs AJIEKTPOJUTUUYECKON UCCOIUAINH,
nepuoguueckuii 3akon J[.M. Menpgeneena,
3aKOH COXpaHEeHUs Macchbl),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN  S3BIK
XUMHUH, (AKTOJIOTHYECKUE CBEICHUS O
CBOMCTBax,  COCTaBe, MOJIYdeHUU |
0e30IMaCHOM  HCIIOJb30BAHMH BaXKHEHIIINX
HEOPTraHWYECKUX W OPraHWYECKHUX BEIECTB
B OBITY U TMPaKTUYECKOW J1eATEIbHOCTH
YeJIOBEKa;

YMETb BBISBJISTH XapaKTepHbIC MPU3HAKU U
B3aMMOCBS3b M3y4YEHHBIX ITOHSITHH,
MPUMEHSTh COOTBETCTBYIOIIME IOHSITHS
IpU  ONHCAHUHM CTPOCHUSI W CBOMCTB
HEOPraHWYECKUX M OPTraHUYECKUX BEIIECTB
i X MIpEBpaICHU; BBISBIISTH
B3aHMOCBSI3b XMMHUYECKHUX 3HAHHH C
MOHATUSMU U TPEJCTABICHUSMU APYTUX
€CTECTBEHHOHAYYHBIX IIPEIMETOB;

yMETh  UCIOJIb30BaTh  HAaWMEHOBAHMS
XUMHYECKHUX COeIMHCHUI
MEXIYHApOJAHOTO COI03a TEOPETUUECKOU U
MPUKIAJHOM XUMHUHM W  TpPUBHUAIbHbBIC
Ha3BaHUs BAXKHEWIINX BEHIECTB (PTHIICH,
alleTUJICH, [JIMLIEPUH, (benoun,
dbopManbaerusa, YKCyCHas KHCJIOTA,
[JIMLWH, YrapHbId Ta3, YIIEKUCIbIA ras,
aMMUaK, TraiicHas H3BeCTh, HeramicHas
U3BECTh, TMHUThEBas COAA U JIPYTHX),
COCTaBJIATh (DOPMYJIBI HEOPTraHUYECKUX U
OpraHUYECKUX BCIIECTB, YpaBHEHUS
XUMUYECKUX PEaKIUh, OOBSICHATh UX
CMBICJI;  TOATBEPXKIaTh  XapaKTEpHBIE
XUMHUYECKHUE CBOMCTBA BEILICCTB
COOTBETCTBYIOIIMMHU 3KCHEPUMEHTAMU U
3aIMCAMU ypaBHEHUH XHUMHAYECKUX
peaKuuii;

YMETh yCTaHABJIMBATh MPUHAIICIKHOCTH
W3y4YEHHBIX HEOPTaHUYECKUX u
OPTaHWYECKUX BEMIECTB K OMNPEICICHHBIM
Kjaccam u rpymnmam COCIMHEHHH,
XapaKTEepPU30BaTh MX COCTAaB M BaKHEHIIINE
CBOMCTBA; OMpEAeNATh BUIbl XMUMHYECKUX
CBsI3CH (xoBasIeHTHAaA, HOHHAs,
MeTaJlIndecKas, BOJIOpOJIHAs), THIIBI
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KPUCTAJUIMYECKUX  PELIETOK  BEIIECTB;
KJIaCCU(PHUIMUPOBATH XUMUYECKUE PEAKIINH;
chopMHUpOBaTh NpEeCTaBICHUS: 0
MaTepHaIbHOM €/INHCTBE MHpa,
3aKOHOMEPHOCTSIX U IO3HABaEMOCTH
SBJICHUI TPUPOIBI; O MECTe M 3HAUCHHUH
XMMHH B CHCTEME €CTECTBEHHBIX HAaYK U €¢
poon B OOEClEYeHUH  YCTOWYMBOTO
pPa3BUTUSl  YEJIOBEYECTBA: B  PEIICHUU
npo0JIeM 3KOJIOTUYECKOH, SHEPreTHUECKON
U THUIIEBOW 0€30MacHOCTH, B Ppa3BUTHHU
MEIUIUHBI, CO3IaHNH HOBBIX MaTE€pPHAaJIOB,
HOBBIX HCTOYHHUKOB SHEPTHH, B
o0ecrieyeHun paLOHAIBLHOTO
HPUPOJIONIONB30BaHMS, B (OPMUPOBAHUU
MHUpPOBO33pPEHUS M 00mIel  KyJIbTyphI
YeloBeKa, a  TaKKe  DKOJOTUYECKH
00OCHOBAHHOI'O OTHOIIEHHUS K CBOEMY
3JI0POBBIO U IPUPOTHOM CPEe;

BJIAJCTh CHCTEMOM XHMHYCCKMX 3HAHHUH,
KOTOpasi BKJIIOYAeT: OCHOBOIIOJIATAIOIINE
MOHATUS  (JIOTIOJHUTENIBHO K  CHUCTEME
MOHATHIM 0a30BOr0 YpOBHS) - H30TOIBI,
OCHOBHOE M BO30YKICHHOE COCTOSIHHE
aroma, TUOpUAN3AIHS aTOMHBIX
opbuTtanel, xumuueckas cBsizb (" " u "',
KpaTHBIE CBSI3H), MOJISIPHAsl KOHIIEHTpaNus,
CTPYKTYypHast dbopmyna, HU30Mepus
(cTpykTypHas, reomerpuyeckas  (Imc-
TpPaHC-M30MEPHS), THIBI ~ XUMHUYECKHUX

peakumii  (roMo- M TETepOreHHbIE,
oOpaTuMble M HEOOpaTUMBbIE), PaCTBOPHI
(MCTUHHBIE,  JUCHEpPCHBIE  CUCTEMBI),
KpUCTAJIJIOTUAPATHI, CTENEHb
JUCCOLMALNN,  DJIEKTPOJIU3,  KPEKHHT,
pUGOPMUHT); TEOPUH 51 3aKOHBI,
3aKOHOMEPHOCTH, MHPOBO33PEHYECKHE

3HAaHMUA, JIeKAIe B OCHOBE ITOHMMAHUS
MPUYUHHOCTH U CUCTEMHOCTH XUMHUYECKHUX
SIBJICHHM, COBPEMEHHBIC TPEICTABICHUS O
CTPOCHMM  BEIIeCTBA HA  ATOMHOM,
MOJICKYJIIPHOM M HaJIMOJIEKYJISIPHOM
YPOBHSIX; TPEACTABICHUS O MEXaHHU3Max
XUMHYECKHUX peaxkuui,
TEPMOJIMHAMUYECKUX W  KUHETHYECKUX
3aKOHOMEPHOCTSIX WX TMPOTEKaHUs, O
XUMUYECKOM PpPaBHOBECUH, JIUCIIEPCHBIX
cucreMax, (PaKkTONOTHYECKHE CBEACHHUS O
CBOMCTBAaX, COCTaBe, MOJYyYEHUH U
0€30IIaCHOM MHCIIOJB30BAaHUM BaKHEHIITNX
HEOPraHWYECKUX U OPraHNYECKUX BEIECTB
B OBITYy M TPAKTHYECKON ACATEITHHOCTH
YeloBeKa; OOMIMX HAYYHBIX MPHHIIUIAX
XHMUYECKOTO TPOM3BOJICTBA (Ha TIPUMEPE
MTPOM3BOJICTBA CEPHOM KHUCIJIOThI, aMMHUaKa,
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METaHoJIa, epepaboTKu HePTH);

- yMeTb  NOpPOBOAMTH  pacyeTbl IO
XUMHYECKUM GopMyllaM H  ypaBHEHUSIM
XUMHUYECKUX peakUUid C HCHOJIb30BaHUEM
¢uszndyeckux BeIMYMH (Macchl, o0BEeMa
ras3os, KOJIMYEeCTBa BEIIECTBA),
XapaKTepU3YIOIIUX BEIIIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: pPAcyeThl IO
HAaXOXJICHUIO  XUMHUYECKOW  (hopMyJibl
BEIIIECTBA; pacueThl Macchl  (0Obema,
KOJIMYECTBA BEIECTBA) MPOAYKTa pPEaKIUH,
€CJIM OJIHO M3 UCXO/IHBIX BEIIECTB JJaHO B
BUJIC pacTBopa c OTpeieIeHHON
MaccoBOM [10Jiell paCTBOPEHHOI'O BEIIECTBA
WIM JaHO B M30BITKE (MMEET MPHUMECH);
pacueTbl MacCOBOM WM OOBEMHOW J0JH
BBIXOJa TPOJYKTAa PEAKLIHH; PaCUETh
TerIoBoro 3d@dexkra peaknuid, 0O0bEeMHBIX
OTHOIICHUH T'a30B;

- YMETh  BBISBIATH  XapaKTCPHBIC
OpU3HAKK H  B3aHMOCBSA3b  HM3YUYCHHBIX
MOHSITHHA, TIPUMEHSATH COOTBETCTBYIOIIUE
MNOHSTUS TPU OMNHUCAHUU CTPOCHUA U
CBOWCTB HEOPTaHWYECKUX W OPraHMYECKHX
BEIIECTB U WX IMPEBPAICHUI; BBISBIATH
B3aMMOCBSI3b ~ XMMHYECKHX  3HAaHUH ¢
MNOHSATUSAMHU U TPEACTABICHUSMU APYTUX
npeaMeToB Uit 0oliee  OCO3HAHHOTO
NOHMMAaHUA UM  OOBSCHEHHUS CYIIHOCTH

MaTCpruajIbHOIO CANHCTBA MHpa;
HCIIOJb30BAaTh CUCTCMHBLIC XHUMHUYCCKUC
3HaHUA JUIA 00BICHECHUS n

NPOTHO3UPOBAHUSA  SIBICHUH,  HMMEIOLIUX
€CTECTBEHHOHAYYHYIO IPUPOY;

- YMETh UCIOJIb30BaTh HAaMMEHOBAHMS
XAMHYECKUX COCIUHEHHUIN MEXIYHAPOIHOTO
COI03a TEOPETUYECKOM W  MNPUKIATHOU
XUMHUHU "N TpI/IBI/IaJ'IBHBIe Ha3BaHUA BCUICCTB,
OTHOCSAILIUXCA K H3YyYEHHBIM  KJlaccam
OpFaHI/I‘IeCKI/IX nu HGOpFaHHqCCKHX
COEIMHEHUI; MCMOJb30BATh XUMHUYECKYIO
CUMBOJIUKY JJIS  COCTaBIIEHUS  (POopMyI
HEOPraHUYECKUX BEIIECTB, MOJEKYISPHBIX

u CTPYKTYPHBIX (pa3BepHYTHIX,
COKpAIlEHHBIX M  CKEJETHBIX) (Qopmyl
OpPraHUYECKUX BEIIIECTB; COCTaBJISITh

YpaBHEHUS  XMMHMYECKHX  pEakKUuhd U
pacKpbIBaTh HUX CYHIHOCTH: OKHCIUTEIBHO-
BOCCTAaHOBUTEIIBHBIX peaxkuun
MOCPECTBOM

COCTaBJICHHS DJJIEKTPOHHOTO OanaHca 3THUX
peakIuii; peakiuii HOHHOTO OOMEHa IMyTeM
COCTAaBJICHUSI UX MOJIHBIX M COKpPAIIEHHBIX
WOHHBIX YPaBHEHUH; pEaKLUHl THUOAPOJIN3a,
PpeaKIMHKOMIUIEKCOOOpa30BaHuUs




(Hampumepe TUIPOKCOKOMIUIIEKCOB IIMHKA U
AITFOMUHUS ); TIOATBEP)KIaTh XapaKTePHBIC
XUMHYECKHE CBOMCTBA

BEILECTB COOTBETCTBYIOLIUMU
JKCIIEPUMEHTAMM U 3aIllUCAMM YpPaBHEHUH
XUMHMYECKHUX PEaKIMHi; - yMEThb

KJIacCU(PUIIMPOBATh  HEOPraHWYEeCKHEe U
OpraHMYecKHe BelIeCTBA M XHUMHUYECKHE

peakiuu,  CaMOCTOATENbHO  BBIOMpATh
OCHOBAHMS U KPUTEPHH ISl KJIacCUBHUKAIUT
HU3Yy4aCMbIX XUMHNYCCKHUX 06'beKTOB;

XapakTepu3oBaTh COCTaB M BaXKHEHIIMe
CBOMCTBAa BEIIECTB, MPUHAMICKANIMUX K
ONpENIeIEHHbIM  KJlaccaM W TpymmnaMm
COeAMHEHUH (IPOCThIe BEIIEeCTBA, OKCHIIBI,
THJIPOKCUTIBI, COJIH; YTJIEBOIOPOJIBL,
npocTbie  AQUPBL,  COUPTHI,  (EHOIBI,
aJIbJIETU/Ibl, KETOHBI, KAPOOHOBBIE KHCIIOTHI,
CJIO’KHBIE 3(DUPBI, )KUPBI, YIIIEBO/IbI, AMUHBI,
AMHHOKHCIIOTBI, OCIIKN); MPUMEHSATh 3HAHUS
O cOCTaBeé M CBOWCTBaX BEUIECTB s
HKCHEPUMEHTATBHON TPOBEPKU  THUIIOTE3
OTHOCHTEJIBHO 3aKOHOMEpHOCTEH
NPOTEKaHUS XUMHYECKHMX  peakuuid u
IPOTHO3UPOBAHUS  BO3MOXKHOCTEH — MX

OCYLIECTBIICHUS;
- YMETh IIOATBEPK1aTh Ha
KOHKPETHBIX npuMepax Xapaxkrep

3aBUCHMOCTH PEaKIMOHHON CIIOCOOHOCTH
OpPraHMYECKUX COEAMHEHUN OT KpaTHOCTU U
TUna KoBajeHTHOM cBs3u (" " m ""),
B3aMMHOIO BJIMSIHUS aTOMOB U TpyII
aTOMOB B MOJIEKYJIax; a

Takk€ OT OCOOEHHOCTEH  peanu3anuu
pa3NMYHBIX ~ MEXAHM3MOB  NPOTEKaHUS
peakuuii;

- YMEThb XapaKTepu30BaTh SJIEKTPOHHOE
CTpO€HHE aToMOB (B  OCHOBHOM U
BO30Y)XJICHHOM  COCTOSIHUM) W  HOHOB
XUMUYECKUX dJeMeHTOB 1 - 4 mepuoaoB
[Tepuonnueckon CHUCTEMBI J.N.
Menneneena 51 ux BAJICHTHBIE
BO3MOKHOCTH, UCHIOJNB3ys moHsATus "s", "p",
"d-snexTpoHHbIC" opOuTan,
JHEPreTUYECKUE YPOBHHU; OOBSICHATH
3aKOHOMEPHOCTH  M3MEHEHUsI  CBOMCTB
XUMHUYECKHX 3JIEMEHTOB U 00pa3yeMbIX UMH
COEIMHEHMI 110 ITEPUOIaM U IpyIaM;




OK 2. Opranu3oBbIBaTh
COOCTBEHHYIO
JeSITENIBHOCTD, UCXOJIS U3
IIEJTH U CTIOCOOOB €¢
JOCTYIKCHUS,
OTIpEICIEHHBIX
PYKOBOJUTEIIEM.

B o6actu IeHHOCTH Hay9HOTO
MO3HAHUS:
c(hopMUPOBAHHOCTH
MHUPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH U
00IIEeCTBEHHON PAKTHUKH,
OCHOBAHHOTO Ha JIUAJIOre KyJIbTYp,
CIOCOOCTBYIOLIETO OCO3HAHUIO
CBOET0 MECTa B IMOJIUKYJIBTYPHOM
MUDE;
COBEpIICHCTBOBAHUE S3bIKOBO U
YUTATEJIbCKON KYJIBTYPBI KaK
CPEICTBA B3aUMOACUCTBUS MEXKIY
JFOIBMU ¥ TIO3HAHUS MUPA;
OCO3HaHUE LIEHHOCTH HAYYHOU
NeSITeTbHOCTH, TOTOBHOCTh
OCYIIECTBIISITH IPOEKTHYIO U
HCCIIEIOBATEIIbCKYIO A TEIbHOCTD
WHAUBHUAYAILHO U B TPYIIIIE;
OBnaneHue YyHUBEpCAIbHBIMU
y4eOHBIMU
MO3HABATEIILHBIMU JIEHCTBUSMU:
B) paboTa ¢ HHGOpMAIIMECH: BIaJICTh
HaBBIKAMU TTOTYYCHUS
uH(pOpMaIIUU U3 UCTOYHUKOB
Pa3HBIX TUIIOB, CAMOCTOSITEIIEHO
OCYIIECTBIISATH TIOUCK, aHAIIN3,
CHCTEMaTH3AIHIO U
MHTEPIPETAINIO HHPOPMAIHH
pa3IMYHBIX BUJOB U GOPM
MPEeJICTaBICHHUS,
CO3/1aBaTh TEKCTHI B PA3IIMIHBIX
dopmarax ¢ y4eToM Ha3HaYeHHUs
MH(pOpMaLUHU U 1IeNIEeBOI
ayJIUTOPUH, BBIOUpas
ONTUMAJIBHYIO (hopMy
MIPEJICTABICHUS U BU3YyaTH3aIUY;
OLIEHUBATh JOCTOBEPHOCTbD,
JETUTUMHOCTb UHPOPMAIINH, e
COOTBETCTBUE ITPABOBBIM U
MOpPaJIbHO-ITHYECKIM HOpMaM;
UCTIOJTb30BaTh CPE/ICTBA
MH(OPMALMOHHBIX U
KOMMYHHKAITHOHHBIX TEXHOJIOTHI B
peIIeHNN KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX U
OpraHU3aIMOHHBIX 32149 C
co0utro/IeHreM TpeOOBaHMi
SPTOHOMHKH, TEXHUKH
0e30MMacHOCTH, TUTHUCHEI,
pecypcocOepeKeHusl, MPaBOBBIX U
TUYECKUX HOPM, HOPM
nH(pOpMaIMOHHOM 0€3011aCHOCTH;

- yMeTh I[IJIAaHUPOBAaTh U  BBHINIOJHSATH
XUMHUYECKUH SKCIIEPUMEHT (MpeBpaleHUs
OpPraHUYECKUX BEIIECTB MpPH HArpeBaHUM,
MOJIyYeHHE OTWIEHa U H3yYeHUE €ero
CBOMCTB, KA4eCTBEHHbIE  pPEAaKIUU Ha
aNbJIETH/IbI, KpaxMaj, YKCYCHYIO KHCJIOTY;
JeHatypanus O€JKOB TIpH  HarpeBaHUH,
[BETHBIE peakUuH OEJIKOB; MPOBOJIUTH
peakiu HOHHOTO OOMEHa, ONpEeACTATH
Cpely BOJHBIX PAcTBOPOB, KayeCTBEHHBIE
peakiuu Ha cyabdar-, KapOOHAT- U XIJIOPHI-

AQHUOHBI, Ha KAaTHOH AaMMOHHUS; pelIaTh
SKCIIEPUMEHTAJIbHBIE 33JaYd [0 TeMaMm
"Meraer" u "Hemeramsr") B
COOTBETCTBMM C TMpaBUJIAMH  TEXHUKHU
0e301acHOCTH pu oOpareHuun c
BEILIECTBAMU 51 1a00paTOPHBIM
0o0opynoBaHUEM; TIPEJCTABIATh PE3yIbTaThI
XUMHUYECKOTO JKCIepUMeHTa B  Qopme
3allMCU  ypaBHEHUH  COOTBETCTBYIOIIMX

peakiuii 1 (HOpMyIHUpPOBAaTh BHIBOJBI Ha
OCHOBE ATHX
pe3yNIbTaToB;
- YMCTh aHAJIU3UPOBATH XUMHNYCCKYIO
uHGOpMAIIMIO, TOJIYy4aeMylo U3 Pa3HBIX
HMCTOYHUKOB (cpencts MacCOBOM
uHpopMaluu, cetb UHTEpHET u Apyrue);
- BJIIaACTH OCHOBHBIMHU MEeToAaMu
HAYYHOTO MO3HAHUS BEIIECTB U XMMHUYECKHUX
SIBJICHUH (HabmoieHue, U3MEpEHUE,
SKCHEPUMEHT, MOJECIHPOBAHNUE);
- YMETb IIPOBOJUTH  pacdeTsl IO
XUMHYECKUM ¢dopMylaM U ypaBHEHUSIM
XUMHUYCCKUX peaKquI C HCIIOJIB30BaAHUECM
(u3MYECKUX BEIHYUH, XapaKTEPHU3YIOIINX
BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
Maccel, oObeMa (HOpMajbHBIC YCIOBUS)
ra3oB, KOJIMYECTBA BEIIECTBA; UCIOJIb30BATh
CHUCTEMHBIC XMMHYECKHE 3HAHHUS  JISI
NPUHATHAS ~ PEIIEHHWM B KOHKPETHBIX
JKU3HEHHBIX CHUTYyalMsIX, CBA3aHHBIX C
BCIICCTBAMHU U UX IIPUMCHCHUCM;
- yMETh CaMOCTOSTEIHLHO
IIaHUPOBATHE W IIPOBOAUTH XUMHUYECKUUN
SKCHEPUMEHT (MOJIydYeHHE U U3YYCHHUE
CBOWCTB HCOPraHNMYCCKUX N OPraHuYCCKHUX
BEIIECTB, KauyeCTBCHHEIC peakuuu
YIIE€BOJOPOAOB  PA3IUYHBIX KJIACCOB U
KHUCJIOPOJICOAEPKALUX OpraHUYECKUX
BCIICCTB, PCHICHUC OKCIICPHMCHTAJIBHBIX
3aj7a4 II0 pacno3HaBaHUIO
HCOPraHNYCCKUX U OPraHuYCCKHUX BCHIGCTB)
c coOmrofeHreM TpaBuil  OE30MacHOTO
oOparieHus ¢ BemecTBaMu 1 J1abopaTopHBIM
obopynoBanuem, GOpPMyIUpOBaTh  LETU
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BJIAJICTh HAaBBIKAMHU PACIIO3HABAHUS
Y 3aIIUTH HHGOPMAIIHH,
UH(POPMALIMOHHOM 0€30M1aCHOCTH
JMYHOCTH;

HCCIIeIOBaHUS, TIPEOCTABIISATh B PA3IMIHON
(dhopme pe3yabTaThl

IKCIIEPUMEHTA, aHATU3UPOBATH U OIEHUBATH
UX JIOCTOBEPHOCTB;

- yMETh OCYIIECTBIIATH
LEJICHAIIPABJICHHBIM  MOUCK  XHUMHYECKOM
nHQOpMAIMM B PA3IMYHBIX HMCTOYHHUKAX
(HayuHass u y4eOHO- Hay4dHas JUTEpaTypa,
cCpeacTBa MaccoBOW HH(OpMaIuM, CeTb
Wutepuer u  npyrue),  KPUTHUYECKHU
aHATM3UPOBATh XUMHUYECKYIO0 HHPOPMAITHIO,
nepepabarbiBaTh €€ U HCIOJIb30BaTh B
COOTBETCTBUHM C IIOCTAaBJICHHON yueOHOU
3aaveii;

- BJIAJICTh ~ CUCTEMOM  3HAHUUA O
METOJaX HAy4yHOrO TIIO3HAHUS SBICHUI
MPUPOJIbI, MCHOJIB3YEMbIX B €CTECTBEHHBIX
HayKaX U YMEHUSMU MIPUMEHSTh 3TU 3HAHUS
OpU  DKCHEPUMEHTAIbHOM HCCIIEIOBAaHUU
BEIICCTB WM JUISI OOBSICHECHUS XHUMHUYCCKUX
SIBJICHUH, UMEIOUIMX MECTO B MPHUPOAE
MPAKTUYECKOU

JeSITEIbHOCTH YeJIOBeKa U B MOBCEIHEBHOMN
KU3HU;

OK 4. OcyuecTBasTh
nouck uHdopmanuy,
HEOOXOAMMOMH TSt

3 PEKTHBHOTO
BBITIOJTHCHHS
po(ecCUOHATBHBIX
3a7ad4.

TFOTOBHOCTb K CaMOpPa3BUTHUIO,
CaMOCTOSITEJIBHOCTH H
CaMOOIIPEICIICHUIO;
-OBJIaJICHUE HaBBIKAMU y4eOHO-
HCCIIEN0BATENBCKON, POEKTHON U
COLIMAJILHOW JEATEIIBHOCTH;
OBnaneHrne  yHUBEPCAIbHBIMU
KOMMYHHUKaTUBHBIMU JEHCTBUSIMMU:
0) cOBMeCTHasl 1€ TEIIbHOCT:
MIOHMMATb U UCIIOJIb30BaTh
MPENMYIIECTBA KOMaHIHON U
WHAUBUAYaJIbHON paboThI;
IIPUHUMATD L€ COBMECTHOMN
JeSITEIbHOCTH, OPraHU30BBIBATH U
KOOpJAMHHUPOBATh JIECHCTBUSA I10 €€
JOCTH>)KEHUIO: COCTABJIATh IUIAH
JENCTBUM, pacCIIpeleATh

PO C Y4ETOM MHEHHUI yYaCTHUKOB

00cyX/1aTh pe3yibTaThl
COBMECTHOM paboThI;
-KOOPJAMHUPOBAaTh M  BBHINOJHATH
pabory B YCIIOBHSX
peajgbHOro, BUPTYaJIHHOTO U
KOMOMHHPOBAHHOTO
B3aUMO/ICHCTBHUS;

- OCYHICCTBJIATE TO3UTUBHOC
CTpaTernyeckoe MoBeeHUE B
Pa3IMYHBIX CUTYyallUuAX,
MPOSIBIISATE  TBOPYECTBO U
BOOOpaxeHue, ObITh
WHUIMATHBHBIM

- yMeTh IUJIAHUPOBAaTh W BBIOJIHSITH
XUMHUYECKMH 3SKCHEpUMEHT (IpeBpalieHus
OpPraHUYECKHUX BEIIECTB IpPH HArpeBaHUM,
NOJy4YeHUEe HTUJIEHa U HU3YyYCHHE €ro
CBOWCTB, KAUeCTBEHHbIC pEaKIUH Ha
aJIBJIETU/BI, KPaxMmajl, YKCYCHYIO KHCIOTY;
JeHaTypanus O€JNKOB TIpH HarpeBaHUH,
[[BETHbIE peakUuu OEJKOB, MPOBOJUTH
peakuu HMOHHOTO OOMEHa, ONpEeAeTAThH
Cpeay BOAHBIX PacTBOPOB, KayeCTBEHHBIE
peakuu Ha cynabdar-, KapOOHAT- U XIIOPHI-
aHWOHBI, Ha KaTHOH aMMOHHS; pelarb
JKCHEpUMEHTaJbHbIE 33/a4d 10 TeMaM
"Metamibr" )51 "HemeTtanbt") B
COOTBETCTBUM C MpaBUJIAMH  TEXHUKHU
0€30MMacHOCTH npu oOpaileHun c
BEIIECTBAMHU U 1a00paTOPHBIM
o0opynoBaHUEM; MIPEACTABIIATH
pe3yabTaThl XMMHUYECKOTO HKCIEpUMEHTa B
bopme 3anucu ypaBHEHUN
COOTBETCTBYIOLINX peakuuit u
(dbopmMyIHpOBaTh BBIBOJBI Ha OCHOBE
9THX Pe3yJbTaToB;

-yMETh CaMOCTOSITENbHO IUIAaHUPOBATh U

NPOBOJAUTh  XMUMHUYECKHUH  JKCIIEPUMEHT
(momydenue u W3y4YCHHE CBOWCTB
HEOPraHWYECKUX U OPraHUYECKUX

BCIICCTB, KAUCCTBCHHLBIC pCAKIIUN

YIJICBOJOPOIOB  Pa3lIMYHBIX  KJIACCOB H
KHCJIOPOACOAEPIKAIINX
OpPraHUYeCKUX BEILIECTB, pelieHne
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OBnaneHrne YHUBEPCATbLHBIMH
PEryIATUBHBIMU

JEUCTBUSIMU:

T') MPUHSTHE Ce0s U IPYTUX JIFOJICH:

- IPUHUMATHh MOTHBBI U QPTyMEHTBI

JIPYTUX JIIOACH Tpu

aHaJM3e pe3yabTaToB

NESITEIbHOCTH;

- IPU3HABATH CBOE MPABO U IPABO

JIPYTHX JIIO/IeH HA OLINOKMY;

- pa3BHUBATh CIIOCOOHOCTH

MOHUMATh MUP C MO3ULUH JIPYTOro

YeJI0BEKa;

B obnactu sk010rn4eckoro

BOCTIUTAHHS:

- ¢hOpMHUPOBAHHOCTh

JKOJIOTUYECKOH KYJIbTYPHI,

MOHUMAaHUe

BIIUSTHUS COILIMANILHO-

IKOHOMHYECKUX MPOIIECCOB HA

COCTOSTHUE MPUPOTHON U

COLIMAIIBHOM CPEeJIbl, OCO3HAHUE

J1006aMBEHOTO

HKOJIOTMYECKUX MPOOIeM;

- INITAHUPOBAHHUEC U OCYHICCTBJIICHHC

JIEMCTBUN B OKpYXKarolen

Cpeac Ha OCHOBC 3HAHHA ueneﬁ

YCTOMYMBOTO pPa3BUTHUSA
YeJI0BEUECTBA; AKTUBHOE
HETIPUSTUE JEHUCTBUH,
IIPUHOCSIIMX BPEJ OKpYKarolen
cpene;

xapakrepa

HKCIEPUMEHTAIBHBIX 3a7a4
10 PACHO3HABAaHMWIO HEOPTaHWYECKUX U
OpPraHMYECKUX BEILECTB) C

COOIrOIEHUEM MpaBUI 0€e3011aCHOTO
oOparlieHusi C BeIecTBaMu
u 71a00paTOPHBIM o0opyIoBaHUEM,
(dhopMynupoBaTh [eH

UCCIIeI0BAHMS, IPEAOCTABIIATh B PA3IUYHON
(dhopMe pe3yabTaThl
IKCIIEPUMEHTA, aHATU3UPOBAThH M OIICHUBAThH
UX JJOCTOBEPHOCTb;

OK 7. UcnonusTh
BOMHCKYIO 00S3aHHOCTb,
B TOM YHCJIE C
MPUMEHEHUEM
MOJTyYEHHBIX
po(heCcCUOHATIBHBIX
3HAHWH (IS FOHOIIICH).

B oGnacTu sxonornyeckoro
BOCITUTAHMUS:

- chopMUPOBAHHOCTH
IKOJIOTHYECKOM KYIbTYPBI,
MOHMMAaHUE

BIIUSTHUSA COLIMAIIBHO-
HKOHOMUYECKHUX MIPOLIECCOB HA
COCTOSIHME IIPUPOJHON U
COLIMAJILHOM CpeJibl, OCO3HAHUE
r7100a1bHOTO XapakTepa
9KOJIOTHYECKUX MPooIIeMm;

- IJIJAHUPOBAHUE U OCYIIECTBICHUE
JIEMCTBHUM B OKpYXKaromen

Cpelie Ha OCHOBE 3HaHMS LEeen
YCTOMYHBOTO Pa3BUTHUSA
4eJI0BEYECTBA; AKTUBHOE HETNPUATHE
JEMCTBHM, IPUHOCAIINX Bpel
OKpYXKarolIleH cpere;

- YMEHHE MIPOTHO3UPOBATh
HEeOJIaronpusITHbIE YKOJIOTHYECKUE
MOCIIEACTBHSI MPEANPUHUMAEMBIX
JIEHCTBUM, IPEJOTBPALLATD

- chopMHpOBaTh  NOPEACTABICHUSA: O
XUMHUYECKON COCTABIISIOIIEN
€CTECTBEHHOHAyYHOW KapTHUHBI MHUpPaA, POJIU
XUMHHU B TIO3HAHUU
SIBJICHUM  TPUPOABI, B
MBIIUIEHUS U KYJIbTYPbI
JUYHOCTH, ee (GyHKIIMOHATIbHOM
IPaMOTHOCTH, HEOOXOAUMOM
JUISL  peLIeHUs MPAKTUIECKIX
" 9KOJIOTUYECKU
00OCHOBAaHHOTO  OTHOILIEHUS K
3I0POBBIO U IIPUPOIHOMN
cpene;
- yMeTb coOI0/IaTh MPaBUiIa YKOJIOTHYECKU
1esecoo0pa3Horo
NOBEJEHUsT B OBITY W
NESTENIbHOCTH B LEJSIX
COXPaHEHHUSI CBOETO 3/10pOBbS u
OKpY’KaroIeu NPUPOJHOM  Cpenbl;
YYUTBIBATh ~ ONACHOCTh BO3JCHCTBUS Ha
KMBBIE OPTaHU3MBI ONPEACTICHHBIX
BELIECTB, OHUMast CMBICII

(dbopMupOBaHUU

3a71a4

CBOEMY

TPYIOBOM
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HX;

- PaCIIMPEHHE OIIBIT ACSITEIbHOCTH
9KOJIOTHYECKOM

HaIpaBJICHHOCTH;

-OBJIQJICHUE HAaBBIKAMHU y4EOHO-

HCCIIEIOBATEIIbCKOM, MPOEKTHON 1

COILIMATLHOM JESITEIHbHOCTH,

IoKasaTenss  NpEefesIbHOW  JOIIyCTUMOM
KOHLIEHTPALINN;
- YMETb IIPOTHO3UPOBATh, AHAIU3UPOBATH
U OLEHUBATh C
MO3MIUHM  9KOJOTMYECKOH  0e30macHoOCTH

MIOCJIEICTBUSA OLITOBOM 51
MPOU3BOJICTBEHHON  JIEATEIIbHOCTH
YyeJIoBEKa, CBA3aHHOH ¢

nepepaboTKONH  BEIIECTB;  MCIOJB30BaTh
TIOJTyYCHHbIC 3HAHUS JIJIsS IPUHSITHS

TPAMOTHBIX peUIeHul mpodiemM B
CUTYallUsIX, CBA3AHHBIX C XUMUEH;

- YMETh 0CO3HaBaTh OITIaCHOCTh
BO3JICHCTBUSA Ha JKUBBIC

OpPraHu3Mbl  ONPEAECIECHHBIX BEIIICCTB,
TTOHUMAas CMBICTT ImoxKa3areirst
MpEIEIbHON JOIMYCTUMOM KOHLIEHTPALUU, U
MTOSICHSITh Ha puMepax CII0COOBI
YMEHBUICHUS U

MPEAOTBPALLICHUS 1704 BpPEIHOTO
BO3JICHCTBHUSI HAa OpPraHU3M

JeJI0BeKa.

1.4. Kosiu4ecTBO 4aCOB HA OCBOEHME NMPOrpaMMbl Y4eOHOI0 nmpeaMeTa:
MaKCcHUMalbHOU yueOHOU Harpy3ku cTyaeHTa 108 yaca, B Tom ymcre:
00s13aTeNIbHON ayJTUTOPHOM yueOHOI Harpy3Ku cTyeHTa 72 Jaca,

CaMOCTOSATENIbHON paboThI 36 4acoB.

12




2. CTPYKTYPA U COAEP KAHUE YYEBHI'O ITIPEJMETA
2.1. O0beM y4eOHOro npeaMeTa ¥ BUIAbI y4eOHOM 1eATeJILHOCTH JJ1s1 npodeccuu:

Bua yueOHO# 1eATeIbHOCTH Oovem
Yacoe

MaxkcumaJjibHasi yueOHasi Harpy3ka (Bcero) 108
O0s13aTes1bHAs Ay IMTOPHAs yueOHas Harpy3Ka (Bcero) 72
B tom uncine:
JIEKIIUHU, YPOKH 50
MPAKTUYECKHUX M Ja00PATOPHBIX 3aHATHHA 22
IIpodeccrnonanbHO-OpUEHTHPOBAHHOE COCPKAHKE
NPAKMU4ecKux U 1ab0pamopHuIX 3aHAMUU 2
CamocTosiTenbHas pabota 00y4yaronierocs 36

IIpome:kyTounasi arrecrauusi B popme 1udpPepeHUpPOBAHHOIO 3a4eTa
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2.2. TemaTnyeckuii JIaH U coaepxanue yueonoro npeavera OYIL.06 Xumust

23.01.11 Cnecapb-3/1eKTPHK N0 PEMOHTY 3J1eKTPO00OPY10BAHMSA MOABHKHOI0 COCTaBa (3J1eKTPOBO30B, 3JIeKTPOII0€e3/10B)

HaumenoBanue pa3jaesioB
H TeM

Tema yueOHOro 3aHATHUSA U CO/IeP:KAHUE Y4eOHOT0 MaTepUuaJia, JJadopaTopHble U
NPAKTHYEeCKUE 3aAHATHUS, CAMOCTOSITE/IbHASA Pad0Ta CTYAEHTOB (1pu HAIUYULU)

O0BeM
4acoB

DopMuUpyeMbI
KOMIIeTEeHI[UHN

YpoBeHb
OCBOEHUS

2

3

5

BBenenue

BBenenue.

Copepxanue y4yeOHOro wmatepuana. HayuHble MeETOAbI IO3HAHUS BEIIECTB U
XUMHUYECKHX SBJICHHUNA. POJIb 3KCTIEpUMEHTAa U TCOPUH B XMMHH. 3HAYCHUC XUMUH TIPH
ocsoenuu npodeccuii CI1O u cnermansaocteit CIIO ecTecTBEHHOHAYYHOTO MPOQHIISL
poECCHOHAIBHOTO 00pa30BaHUsI.

OKO1

Oprannyeckasi XuMHs

Pa3nea 1. lIpenmer opranuyveckoii xumun. Teopusi cTpoeHHs OpraHMYecKUX coeJUHEHU

2,3

Teme 1.1

IIpenmer oprannyeckoii xumum. Teopusi cTpoeHHs1 OPraHUYeCKUX COeANHEHUH
A.M. Bytaeposa.

Copepxanue y4yeOHOro wmarepuana. [loHsTue 00 oOpraHMYECKOM BEIECTBE H
opraHuueckoy xumuu. KpaTkuii ouepk HCTOPUM DPa3BUTUS OPraHUYECKOM XUMHH.
Buranusm u ero kpymenue. OCOOEHHOCTH CTPOEHHS OPraHUYECKUX COEIMHEHUH.
Kpyrosopor yriaepona B mpupoze.

[Ipennoceiiku co3aanus Teopuu cTpoeHusl. OCHOBHBIE TOJIOKEHUSI TEOPUU CTPOCHUS
A.M.bytnepoBa. XuMHU4YEeCKOE CTPOEHUE U CBOMCTBA OPraHMuYecKuX BemecTB. [lonsTue
00 m3omepun. CrocoObl OTOOpa)KEHUS CTPOEHUS MOJEKYJbl ((HOpPMYJIbI, MOJENN).
3nauenue teopun A.M. ByTieposa A pa3BUTHS OPraHUYECKON XUMUU U XUMUYECKUX
IIPOTHO30B.

OKO01

4,5

Teme 1.2

Kaaccndukanmus oprannyeckux coeJHHEHHIA.

Conepxanue ydeOHoro marepuana. Kiaccudukanuss opraHM4eCKHX BEIIECTB B
3aBHCUMOCTH OT CTpOEHHs yriepogHou menu. [loHATHE (YHKUMOHATIBHOM T'PYIIIBL.
Knaccudukanus opraHMuecKrx BEIIECTB MO TUITY (PYHKIIMOHAIBHOMN TPYIIIHI.
TpuBuaneHble Ha3BaHus. PalnnMoHanbHas HOMEHKJIATypa KakK IPEIIECTBEHHULA
HomeHknatypel [UPAC. Homenkiatypa IUPAC: npuniunel oOpa3oBaHMsl Ha3BaHUM,
CTApIIMHCTBO (DYHKIIMOHAIBHBIX TPYII, UX 00O3Ha4YeHHE B Mpedukcax u cypdukcax
HAa3BAHMN OPraHMYECKHUX BEILECTB.

OKO1

6,7

Teme 1.3

Kaaccndukanus peakuuii B OpraHu4ecKoil XMMHH.
Cozepxanue yueOHOro MaTepuaa.
[ToHsTHE O TUIIAX U MEXAaHU3MAaX PEaKIUii B opranudeckoit xumun. CyocTpar u

pearent. Knaccudukanus peakiuii 1o N3MEHEHUIO B CTPYKType cyOcTpara

OKO1

H
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(mpucoenuHeHNE, OTIICIUICHUE, 3aMEIICHHIE, U30MEPU3AIIHs) U THITY peareHTa
(pamukanbHble, HyKJICODMIBbHBIC, JIeKTpoduiIbHbIe). Peakiinu npucoeauHeHus (AN,
AE), snumunuposanus (E), 3amemenus (SR, SN, SE), usomepusanuu. PaznoBunnoctu
peaxkuil Ka)xa0ro TUIa: THAPUPOBAHUE U IETHIPUPOBAHUE, TAJIOT€HUPOBAHKE U
JIETaJOreHUPOBAaHUE, TUAPATAIUS U ISTHIPATAINS, THIPOTAIOTeHUPOBAHHUE U
JETUIpOraloreHuPOBaHKe, MOJMMepU3allis U MOJUKOHACHCAIUs, TIeperpynnpoBKa.
Oco0eHHOCTH OKUCITUTEIHHO — BOCCTAHOBUTEIBLHBIX PEAKIIMA B OPraHUIECKON XHMHUU.

8,9 | Teme 1.4 IIpakTnyeckoe 3anaTtue Nel. OOHapykeHume Yyriepoga MW BOJOpoaa B OKO01,0K02 3
OPraHu4YecKOM COeIMHEHMH. OK04
Conepxkanmne ydeOHoro martepuana.  OOHapykeHHE yriepoja M BOJIOpoJIa B
OpPraHUYECKOM COEIMHEHUN
O6napy>xeHue rajgoreHoB (mpoba beinipimTeiina).
CamocrosrenbHas padotaNel k pazmeny Nel
IMoaroroBuTH Npe3eHTaNM IO (TI0 BBIOOPY CTY/ACHTOB):
1. Hcropus BO3HUKHOBEHUS U PA3BUTHUS OPraHUYECKON XMMHUU.
2. XKwusHb u nearenbHocTh A.M. byTiieposa
CamocrosrenbHas padoraNe2 k pazzaeny Nel
IMoaroroBuTh 10KJAa1: POilb OTEUECTBEHHBIX YUEHBIX B CTAHOBJICHUHU U Pa3BUTUU MUPOBON OPraHMUECKOW XMUMUU.
Paznen 2. YrieBoaopoabl U UX NPHPOIHbIE HCTOYHUKH
10, | Tema 2.1 IIpupoaHbie HCTOYHUKH YIJIEBOAOPOIOB. 2
11 Copnepxanue ydeOHoro marepuana. [lpupoaHblii ra3, MomyTHble HETSIHBIE Ta3bl: OKO01, OK02,
HaXO0XXJIeHHE B MPUPOJIE, COCTaB, NpuMeHeHne. HedTb: HaxoxeHne B mpupoie, cocTan OKO07
u (usnueckue coiictBa HepTU. IIpoaykThl MoMyyaemble U3 HEPTH, UX IPUMEHEHHE.
Kpekunr HedrenpoaykToB. KokcoxuMuyeckoe MpPOU3BOACTBO. IJKOJIOTHYECKHE
ACTIEKTHI TOOBIYH, IEPEepabOTKH U MCIIOJIb30BAHHS TOPIOUNX HCKOTTAEMBIX.
CamocrosrenbHas pabota Ne3 k pazgeny Ne2:
1. MMoAroTOBUTH NMpe3eHTANNIO: YTIEBOJOPOJHOE TOIUIMBO, €r0 BU/Ibl U HA3HAYCHHE
13, | Tema 2.2 AJIKaHBI. OKO01 2
14 Copnepxanue yueOHOTO mMarepuana. AJIKaHbl: TOMOJIOTUYECKUN DPsJl, JIEKTPOHHOE U
NPOCTPAHCTBEHHOE CTPOCHHE AIKAaHOB, M30MEpHs M HOMEHKIATypa, HaXOXJEHHE B
NPUPOIC ATKAHOB. AJIKaHBI: IOJIy4YeHHE, CBOMCTBA U IPUMEHEHUE alIKaHOB.
15 | Tema 2.3 HuxkaoankaHsbl. OKO1 2

Copepxanune ydeOHoro Marepuana. LlukioankaHbl: CTpOEHHE, HAXOXICHHE B
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IIPUPOJE, MOJTy4YEeHUE, CBOMCTBA U IPUMEHEHUE.

16, | Tema 2.4 IpakTuyeckoe 3anaTueNe2. [losryueHue MeTaHa M ero CBOMCTB. OKO01,0K02

17 Conepxanne ydeOHoro marepuana. [lomydeHune MeTaHa W €ro CBOWMCTB: TOpPEHHE, OKO04
OTHONIEHHE K OPOMHOM BOJIE U PACTBOPY IIEpMaHraHaTa Kausl.

18, | Tema 2.5 IIpakTuyeckoe 3ansaTue Ne3. Pemenue 3aaau. OKO01,0K02

19 Copnepxanne yueOHOro marepuana. PerieHue 3ajad Ha HAXOXKICHHE MOJEKYIISPHOM OKO04
dbopMyIIbI BEleCTRA.

20, | Tema 2.6 AJIKeHBbI. OKO1

21 Copnepxanue ydeOHOro marepuana. AJIKSHBI: JJIEKTPOHHOE M TPOCTPAHCTBEHHOE
CTpOCHHE aJIKEHOB,
bu3HYECKrEe M XUMUICCKIE CBOMCTBA AIKCHOB, MTOJyUYCHUE U IIPUMEHEHHE aJTKCHOB
[ToHsiTHE O BBICOKOMOJIEKYJSPHBIX COEAMHEHUSAX: CTPOCHUE MOJIEKYJbl, MOJTYYCHHE,

CBOMCTBA, IPUMEHEHUE.

22, | Tema 2.7 I[IpakTuyeckoe 3ansitue Ned. IlosyueHue ITW/ieHAa Jeruaparanveid 3TUIOBOTO OKO01,0K02

23 cnupra.. Copepxanue yueOHoro marepuana. [lomydyeHue sTuiieHa AeruapaTalveit OKO04
STUJIOBOrO chupTra. B3ammonelicTBue sTuiieHa C OpOMHOM BOJIOM, pacTBOPOM
TIepMaHTaHaTa KaJWs.

24, | Tema 2.9 J/lueHOBbI€ YIJ1€BOI0PO/bI. OKO1

25 Copepxanne yueOHOro mMarepuana. J[MeHOBBbIE YTIE€BOAOPOABI: CTPOSHUE MOJEKYIBI,

MOJTy4YEHHE, CBOMCTBA, IPUMEHECHHUE.

26 | Tema 2.10 Kayuykn. OKO01, OK02,
Conepkanne yuebHoro marepuana. Kaydyku: cTpoeHUE MOJIEKYJIbI, HAX0XK/ICHHE B OKO07
puUpoJie, MOTyYeHHe, CBOMCTBA, MPUMEHEHHE.

27, | Tema 2.11 AJIKHHBI. OKO01

28 Cogepxanue yaeOHOT0O MaTeprana. AJKHUHBI: CTPOCHHE MOJICKYJIbl, HAXOXK/ICHUE B
PHUpOJIe, TIOTyYCHHE, CBOMCTBA, MPUMEHEHHE, CTPOSHUE MOJICKYJIbI, HOMEHKIIATYPA,

HAXO0XJICHUE B IPUPO/IE, MTOTYICHHE, CBOMCTBA, TPUMEHEHHE.

29 | Tema 2.12 ApeHbl. OKO1
Copepxanne yueOHOTO MaTepuana. beH301: cTpoeHHe MOJNEeKYIbl OCH3071a, U30MEPHUS
U HOMeHKJaTypa.beH3o0s: ToiydeHWe, CBOWCTBa, NpHMEHEHHE. B3auMocBs3b
YTJIEBOJIOPOIOB.

30, | Tema 2.13 IMpakTuyeckoe 3ansaTue Neb. Penenue 3agauq. OKO01, OKO02,

31 Copepxanne yaeOHOro Marepuana. PemeHue 3a1ad mo TemMe « YTISBOIOPOABI M HX OKO04,
MIPUPOAHBIE HCTOUHUKH OKO07

32 | Tema 2.14 KonTposbHas padora Ne 1. YriieBonopoasl. OKO1

CamocrosrenbHas pabora Ne4 k pazueny Ne2
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BbinoaHuTh npe3eHTanui0: CHHTETHUECKUE KaydyKu: HCTOPHS, MHOT0OOpa3ue v MepCreKTUBBI.

Pazgen 3. Kuciaopoacoaep:kamnue opranndeckue coeJuHeHUs
33 | Tema 3.1 OnaHoaToMHblIe npeaebHble CHUPTHI. OKO01, OK02
Conepxanne yueOHOro marepuana. (OJHOATOMHBIC MPEIETbHBIC CIUPTHI: CTPOCHUE
MOJIEKYJI, U30MEPUS U HOMEHKJIaTypa.
OpnHOaTOMHBIE — TIPEACNbHBIE  CIUPTHI:  MOJy4YeHUE, CBOWCTBA, IMPUMEHEHHE.
['eHeTnyeckas CBSI3b OJIHOATOMHBIX MPEJEIbHBIX CIUPTOB.
34 | Tema 3.2 MHoroaromHblie CIUPTHI. OKO1, OK02
Copepxanue y4yeOHOro marepuana. MHOroaTOMHBIE CHUPTHI: CTPOEHUE, CBOMCTBA,
IPUMCHCHUE.
35, | Tema 3.3 IIpakTuyeckoe 3ansaTue Ne6. M3yueHue pacTBOPUMOCTH CIMPTOB B BOJIE. OKO01, OK02
36 Cognepxanue ydeOHOro Marepuana. V3ydeHHe pacTBOPHUMOCTH CIIMPTOB B BOJC. OKo04
OxkucneHne CHOUPTOB PA3IUYHOIO CTPOCHHUS XPOMOBOM cmechio. [lomydenue
JquaTIIIoBoro sdupa. [loyuenue roumepara Mean
37, | Tema 3.4 IIpakTuyeckoe 3ansaTue Ne7 Pemenne 3a1aq. OKO01, OK02
38 Cooeporcanue yuebrnoeo mamepuana. Peuwenue npaxmuxo-opuenmuposaHtblx OKO04
meopemuyecKux 3a0anuti Ha c8OUCM8a, noydenue 1 6€30nacHoe UCNONb308AHUe
gewecmes 8 OblmMy U NPAKMU4ECKOU 0esimeIbHOCMU 4el08eKa
39 | Tema 3.5 DeHoJbl. OKO01, OK02
Copepxanne y4deOHOro Marepuana. DEHONBI: CTPOECHUE MOIEKYN, TMOJIyYeHHE,
¢duznyeckue cBONCTRA.
@DeHoNbl: XMMHUYECKHUE CBOMCTBa, MpuUMeHeHHe. [eHeTudeckas cBsi3b (PEHOJIOB ¢
JPYTHMH KJIACCAMHU OPTaHWYSCKUX COCTMHEHUH.
40 | Tema 3.6 AJIbJIEerujbl. OKO01, OK02
Conepxanue yaeOHOro Marepuana. AJbIETH/IBI: CTPOSHHE MOJIEKYJI, H30MEPHSI U
HOMEHKJIATypa.
AJBIETHIBL: TTIOTy4YeHUEe, CBOWCTBA, TpUMEHeHHe. [ eHeTndecKast CBsI3b aJlbJIETHIIOB C
JPYTAMU KJIACCAMH OPTaHUYIECKUX COCIMHEHHUH.
41 | Tema 3.7 KapOoHoBbIe KHCI0TBI. OKO1, OK02
Conepkanne yaeoHoro marepuana. OJQHOATOMHBIE TpeIeIbHbIE KAPOOHOBEIE
KHUCITIOTHI: CTPOCHHE MOJIEKYII, U30MEPHsI U HOMEHKJIATypa.
OpaHOaTOMHBIE TIPEIeNbHBIC KapOOHOBBIE KHCIIOTHI: TTOJTyUYeHHE, CBOMCTRA,
npuMeHeHue. [ 'eHeTndeckast CBsi3b  OJIHOATOMHBIX TIPEEIBbHBIX KAPOOHOBBIX KHUCIOT
C IPyTUMHU KJIacCaMy OPraHNYeCKUX COCTUHEHHH.
42, | Tema 3.8 IIpakTnyeckoe 3ansiTue Ne8. U3yueHne cBoiicTB KapOOHOBBIX KHUCJIOT. OKO1, OK02
43 Copepxanue yueOHOro Marepuana. PacTBOpUMOCTh pa3inYHBIX KAPOOHOBBIX KHCIIOT OKO04
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B BOoJIe. B3aumoencTBre YKCYCHON KHCIIOTBI
¢ metayuiamu. [Tonmydenne n3oaMuiioBoro adupa yKCycHOM KHCIOThl. CpaBHEHHE

CTCIICHU HCHACBIICHHOCTH TBCPAOTO U KUJIKOI'O JKUPOB. OwmbLicHHE JKHpa. HonyquI/Ie

MBbLJIa U U3YUCHHUEC €TO CBOMCTB: HCHOO6p330BaHI/IC, pP€aKkiuu HOHHOI'O O6M€Ha,
TUAPOJINU3, BBIACIICHUC CBO6OI[HLIX JKUPHBIX KHUCJIOT.

44

Tema 3.9

Caoxublie 3¢upsbl.

Copneprxanue yuebHoro Marepuana. CiiokHble 3QUpBL:  CTPOSHHE MOJIEKY,
HOMCHKIJIaTypa, HAXOXJACHUC B IPHUPOJC, CBOﬁCTBa, IMPUMCHCHUC. I'emeTnyeckas cBsI3b
MEK1Y CIIOKHBIMHU d(HpaMH M APYTHMMH KJIACCAMH OPTaHUYECKUX COCTMHEHHH.

OKO01, OK02

45,
46

Tema 3.10

Kupbl.
Copnepxanue yuebHoro Mmarepuana. Kupsl: cTpoeHUE MOJIEKYJ, HOMEHKJIATypa,
HAXO0XJICHHWE B IPHUPOJIe, CBOWCTBA, MPUMEHEHHUE.

OKO1, OK02

47,
48

Tema 3.11

IIpakTnyeckoe 3ansaTue Ne9. Pemenue 3anau
Copneprxanue yuebHoro Matepuana. Pemenue 3aaau no reme « JKupsl. CioxHbIe
3hUpH

OKO01, OKO02,
OK04

49,
50

Tema 3.12

Yriaesoanl.

Copepxanre yaeOHOT0O MaTepraiia. YTIJIEBOBI, X KIACCU(DUKALNS: MOHOCAXAPHUIBI
(rroko3a, GpyKTo3a), IUcaxapHuabl (caxapo3a) U moiarcaxapusl (Kpaxman v
[eJuTI0103a). [TII0K03a: cTpoeHre MOJIEKYIT, H30MEPHSI.

['mroko3a: HaxoKIeHHE B MPUPOJE, OJIyUYeHUE, CBONCTBA, MPUMEHEHHE.
Caxapo3a: CTpoeHHUE MOJICKYJI, H30MEPHsl, HAXOXK/ICHHUE B PUPOJIEC, TTOTyUEHHE,
CBOICTBa, MPUMEHEHUE.

Kpaxmai: cTpoeHre MOJIEKYJI, HAXOXKJICHHE B PUPOJIC, TTOJTyUYeHUE, CBONCTBA,
MPUMEHEHUE.

[{emtrono3a: cTpoeHUEe MOJIEKYII, H30MEPHs, HaX0XKJICHUE B TIPUPO/IE, TOTyICHHUE.
Llenaron03a: CBOMCTBA.

[{emmrosio3a: mpuMeHEHUE. ALIETAaTHOE BOJIOKHO.

OKO1, OK02

51,
52

Tema 3.13

IIpakTnyeckoe 3ansaTue Nel0. M3yueHue cBOWCTB yI/1€BO/I0B.

Conepkanne yueOHOT0o Matepuana. V3ydeHne cBOMCTB yriieBoaoB Peakius
"cepeOpstHOTO 3epKaa TIIIOK03bl. B3anMoeiicTBIE TITFOKO3bI ¢ THIPOKCHIOM METU
(IT) mpu paznuuHbIX TeMmepaTypax. [[eficTBue aMMHa4HOTO pacTBOpA OKCHIA cepedpa
Ha caxapo3y. OOHapy>KeHHe JaKTO3bl B MoJIoKe. JlelCTBHe no/ia Ha KpaxMall.

OKO01, OK02,
OKO04

53

Tema 3.15

Koutpoabnas padora Ne2. Kuciaopoacoaep:kamue opraHuyeckue BenecTna.

OKO01
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Pa3znen 4. A3zorcoaep:xamue oprannyeckue coefuHenus. [loammepnt

54 | Tema 4.1 AMHHBI. OKO01, OK02
Conepxanue yaeOHOro Mmarepuana. [loHsTue 00 aMmruHAX. AMHUHBI: CTPOCHHE
MOJIEKYJIbl aHWIJIMHA, MOTy4eHue, (u3nuecKrue CBOICTBa.
AMUHBI: XUMUYECKHE CBONCTBA, IPUMEHEHUE aHUJIMHA HA OCHOBE CBOMCTB.
['eHeTnyeckas CBSI3b  aHUJIMHA C JPYTUMHU KJIACCAMHM OPraHUYEeCKUX COCIMHEHUH.
55, | Tema 4.2 AMMHOKHCJIOTEI. OKO01, OK02
56 Copepxanue ydeOHOro Marepuaiga.  AMHUHOKHUCIOTHI: CTPOEHUE MOJICKYJIbI,
M30MEpPUSI U HOMEHKIIATYpa, [OJIyYEHHE.
AMUHOKHUCIIOTHI: CBOICTBa, MpUMEHEHUE. ['eHeTuyeckas CBS3b aMHHOKHCIIOT C
JPYTMMH KJIACCAMU OPTaHUYECKUX COETMHEHUH.
57, | Tema 4.3 Bbeaku.
58 Conepkanne yueOHOTO MaTepuaia. benku: cocTaB M CTpoeHHE OENKOB (NepBUYHAS, OKO01, OK02
BTOpUYHAS, TPETHUYHASL CTPYKTYPhI OEIIKOB).
benku: cBoiicTBa O€NKOB: TOpeHHE, ACHATypalus, TUAPOJIU3, LBETHBIE DPEAKIUHU.
buonornueckue ¢pynkiuu 6enkos. [IpeBpaiienue 6e1K0B B Opranu3Me.
59 | Tema 4.5 Hyx/1enHoBble KHCJIOTBI. OKO01
Conepxanne ydyeOHoro marepuana. HykJIeMHOBBIE KHCIOTBI: COCTaB, CTPOEHHUE,
MOJTy4YEHHE, CBOMCTBA, IPUMEHECHHUE.
60, | Tema 4.6 IHonumepsl. OKO01, OKO02,
61 Coneprkanne ydeOHOro Marepuaia. benku u monucaxapuabl Kak OHOMOIMMEDHI. OKO07

[Tnactmaccel. [lomydeHne noauMepoB peakuel MoMMMepru3alny 1 MOJIUKOHIEHCAIUH.
TepMoruiacTu4HbIE U TEPMOPEAKTUBHBIE I1acTMacchl. [IpencraBurenu niacrmace.
Bonokna, ux xnaccuduxanus. I[lomyuenue BosiokoH. OTAenbHBIE MPEICTABUTENN
XUMHUYECKHUX BOJIOKOH

62 | Tema 4.7 KonTposbHasi padora Ne 3. AMHHBI, AMHHOKHCJIOTBI, 0€JIKH.

CamocrositenpHast pabota Ne5 k pazmemy Nod
IMoaroToBUTH Npe3eHTANNIO (TIO BEIOOPY CTYIEHTA):
1. benku n nonucaxapuabl Kak OMOMOINMEPHI.
2. BouokHa, ux knaccudukanus.
3. Ilmactmaccer

Heopranuueckasi xummusi

\ Pa3nen 5. OcHOBHELIE HOHATHSA M 3aKOHLI XUMHH
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55

Tema5.1

OcHOBHBIC IOHATHS] XUMHH.

Conepxkanne ydeOHoro marepuana.  BemectBo. Atom. Monekymna. XuUMHUYECKUN
anemeHT. Asutotpornius. IIpocteie U cioxHble BemiecTBa. KadecTBeHHBIM U
KOJIMYECTBEHHBIA COCTaB BELIECTB. XUMUYECKHE 3HAKU U (Popmysbl. OTHOCUTENIbHbBIE
aTOMHAas U MOJIEKyJIsIpHas Macchl. KosmmuecTBo BelecTsa

CrexuoMerpusi. 3aKOH COXPAaHEHHMS MacChl BEIIECTB. 3aKOH ITOCTOSIHCTBA COCTaBa
BEILECTB MOJIEKYJISIPHOW CTPYKTYpbl. 3aKOH ABOraJpo M CIEICTBUS HUX HEro.
PacueTrHble 3amauyM  Ha HAXOXKIEHUE OTHOCHUTEIBHOM MOJIEKYJIIDHOM MAaccChl,
ONpeJIeJICHUE MAaCCOBOM J10JIM XUMHUYECKHUX 3JIEMEHTOB B CII0)KHOM BELIECTBE.

OKO01, OK02

CamocrostenbHas padora Ne6 k pazmeny NoS:
1. HOI[FOTOBI/ITB JOKJIaNA: 3aHH/ITa 030HOBOI'0O 3KpaHa OT XUMHNYCCKOI'O 3arpsi3HCHU.

Paznen 6. [leppoanueckuii 3aKoH M NepuoOANUYECKas cucTeMa XuMuieckux iemenToB .. MenaeneeBa

56

Tema 6.1

Ilepuoauyecknii 3akon .M. MenaesieeBa.

Copnepxanue yueOHoro marepuana. Otkpeitue [I.M1. MenaeneeBbIM nepruon4eckoro
3akoHa. [lepuoanueckuii 3akon B ¢popmynupoBke .M. Menneneesa. [lepnoanueckas
Ta0JIMlla XUMUYECKUX D3JIEMEHTOB — Trpaduyeckoe OTOOpakeHHE IEePUOIUYECKOTO
3akoHa. CTpyKTypa NepuoIu4ecKoil TabauIbl: Mepuoabl (Majable U O0JbLINE), TPYIIIBI
(rmaBHast U MOOOYHAS).

ATOM — ciokHas yacTuia. Sapo (IpOTOHBI U HEUTPOHBI) U AJIEKTPOHHAS 000JIOYKA.
N3otonsl. CTpoeHHE 3JIEKTPOHHBIX 000JIOYEK aTOMOB 3JIEMEHTOB MaJbIX MEPHOIOB.
OCcoOEHHOCTH CTPOCHUSI JJIEKTPOHHBIX OO0OJIOYEK AaTOMOB DJJIEMEHTOB OOJIBIINX
nepuoJIoB (MepexoJHbIX 31eMeHToB). IlonsaTre 06 opbutansx. s-, p- u d- OpOuranu.
OJEeKTpOHHbIE KOH(QUIypallMd aToMOB XMMHUYECKHUX 3jeMeHToB. CoBpemMeHHas
dbopMynupoBKa NEPUOAMYECKOTO 3aKOHA. 3HAYEHHE NEepUOJAMYECKOTO 3aKOHAa U
NEPUOANYECKON CHUCTEMBI XUMHYeckux 3nemeHToB /[.M. MenneneeBa ans pa3BUTHS
HAyKH U MOHUMAaHMsI XUMUYECKON KapTHHbBI MUpa

OKO01, OK02

57

Tema 6.2

Kontpoubnas padora Ne4. Ileprnoanyeckuii 3aK0H ¥ NepuOANYECKas cCHCTEMA
XxuMH4ecknx 3jaeMeHToB JI.M. MeHaeeeBa.

CamocTosrenbHas padora Ne7 k pazaeny Ne6
IoaroroButs nokaan: «IlepuoandyeckoMy 3akoHy Oyayliee He TPO3UT pa3pyIICHUEM. ...

Paznen 7. Crpoenue BemiecTa
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58 | Tema 7.1 CTpoeHne BenecTBa. OKO1, OK02
Conepkanne yueOHOro Marepuaina. VoHHass XuMuueckas CBsI3b
Katronbl, nx oOpa3oBaHHE U3 aTOMOB B PE3yJbTATe MPOIECCa OKUCICHUS. AHUOHBI, X
00pa3zoBaHKe U3 aTOMOB B pe3yJIbTaTe Mpoliecca BoccTaHOBIeHMs. FIoHHas CBSI3b KaK CBSI3b
MEXJIy KaTHOHAMM W AaHMOHAMH 3a CYET DJIEKTPOCTAaTHUECKOrO MPUTSHKEHHUSL.
Krnaccudukarist HOHOB: MO cOCTaBy, MO 3HAKY 3apsi/ia, 10 HATMYUIO THIPATHON 000JOUKH.
HNonnble kpucrajummyeckue pemietkd. CBoilcTBa BEIIECTB € HOHHBIM — THUIIOM
KPUCTAITMYECKON PELIETKU
KoBasieHTHast XuMHU4ecKkast CBs3b.
Mexanu3m o0pa3oBaHUsI KOBAJCHTHOW CBSI3U (OOMEHHBIN U JIOHOPHO-AKIEITOPHBIN).
DIeKTpOOTpULIaTeTbHOCTh. KOBasleHTHBIE TIOJISIpHAs M HEnoJiAspHas CBsizu. KpaTHOCTH
KOBAJICHTHOM CBSI3M. MOJNEKyIsIpHblE M aTOMHBIE KPUCTAUIMYECKHE PELIECTKH.
CBoiicTBa BEIIECTB C MOJICKYJISIPHBIMU M aTOMHBIMU KPUCTAJUTMYECKUMU PEIIETKAMHU.
Meramueckass XMMUYECKasi CBA3b
Meramndeckass XMMHYECKas CBA3b, KaK OCOOBIM THUII XUMHMYECKOH CBS3H,
CYILLECTBYIOIIMI B MeTa/lax U CIulaBax. Ee OTiMYMs M CXOACTBO C KOBAJIEHTHOU U
MOHHOM cBsi3siMU. CBOMCTBA METATMYECKON CBSI3U. MeTaminueckue KpUCTaUTMYECKUe
PELIETKN U CBOMCTBA BEILIECTB C TAKUMHU KPUCTAJIIAMH.
ArperatHbie COCTOSIHUSI BEIIECTB M BOJIOPOIHAS CBSI3b
TBeproe, KUAKOE U Ta3000pa3HoOe cocTossHUS BelecTB. [lepexo BemecTBa U3 0JIHOTO
arperaTHOTO COCTOSIHUS B ipyroe. BogopoaHas cBs3b
YucThle BEIIECTBA U CMECH.
[TonsiTue o cmecu BemiecTB. 'oMOreHHbIE U TeTeporeHHbie cmecu. CocTaB cMecei:
o0BeMHas ¥ MaccoBasi JI0JIM KOMIIOHEHTOB CMECH, MacCOBast 10JIsI IPUMECEH.
JrucniepcHble CUCTEMBI.
[TonsiTre o nucnepcHoit cucreMe. JucnepcHas (asza u TucnepcuoHHasl cpea.
Knaccudukanms nucnepcHbix cucteM. [ToHATHE 0 KOJTTOMIHBIX CHCTEMaX.

59, | Tema 7.2 IIpakTuyeckoe 3ansaTue Nell. U3roroBjienne moaesieii MojeKy.I. OKO01, OKO02,

60 Coneprkanne yaeOHOro Marepuana. M3roroBieHne Mojeleld MOJIEKYJI HEKOTOPBIX OKO04
OpPTaHMYECKUX M HEOPTraHNYECKUX BemecTB OUrcTKa BemecTB GUIbTPOBAHUEM U
qucTrusiiuen. O4ncTKa BeIIECTB MEPEKPUCTATUTN3AIUEH.

61 | Tema 7.3 Kontpoabnasi padora NeS. CtpoeHue BellecTBa.

CamocrostenbHas padota Ne§ k pazneny Ne7
HoaroroBuTh npe3eHTanmio: YucTeie BENIECTBA U CMECH

Pasznea 8. Boga. PacTBopbl. JjeKTpoMTHYECKAS U CCONUALUSA
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62,
63

Tema 8.1

Bopa. PacTtBopsl. PacTBopeHune. D1eKTPOJINTHYECKAS TUCCOIUALIUS.

Conepkanne yueOHOr0o Matepuaina. Boma kak pacTtBopurtelnb. PacTBOpuMoCTh
BCUICCTB. HaCBIH_IeHHbIe, HCHACBIIICHHBIC, IICPCCHIICHHBIC PACTBOPHI. 3aBUCUMOCTD
pPacTBOPUMOCTH T'a30B, KHUAKOCTEH U TBEPbIX BEIIECTB OT Pa3IMUHbIX (DaKTOPOB.
MaccoBas 107151 paCTBOPEHHOI'O BELIECTBA.

OJIEKTPONUTBl U HEDJIEKTPOIUTHL. DJIEKTPOJUTHYECKAs Auccouuanus. MexaHu3Mbl
BHCKTpOHHTH‘IeCKOﬁ aucconanvu i1 BEICCTB € pas3sJIMYHbBIMA THIIAMU XUMHYECKOU
cBs3u. ['uapaTupoBaHHbIE U HETUAPATUPOBAHHBIE HOHBI. CTENEHb AIEKTPOIUTUYECKON
nuccoranuu. CuiibHble W ciaOble 31eKTpoJuThl. OCHOBHBIE TOJOXKEHUSI TEOPUU
3JIEKTPOJINTUYECKON Jaucconranuu. KucinoTel, OCHOBaHUS M COJIM KakK 3JIEKTPOJIUTHI.
CHOCO6BI X IOJYYCHHA: PCAKIHMU NOJUMCpU3aAlUU KW PCAKIUN IMOJMKOHACHCAIUU.
CTpyKTypbl TOJHMMEpPOB: JIMHEWHBIC, PA3BETBICHHbIE U  IPOCTPAHCTBEHHBIE.
CTpyKTypHpOBaHHE TIOJIMMEPOB: BYJIKAHU3AIMS KaydykoB, AyOsneHue O€nKoB,
OTBEpXkJICHHUE MOJIMKOHICHCAIMOHHBIX monuMepoB. Kiaccuukanus monuMepoB 1o
PA3JIMYHBIM IPU3HAKAM.

OKO1, OK04

CamocrostenbHas padora Ne9 k pazneny Ne®
(110 BBIOOPY CTYIEHTOB):
1. IloaroroBuTh A0KJIax: PacTBOpbI BOKpYT HAc. THIIBI pacTBOPOB.

Paznen 9. Knaccuduxanus HeopraHm4ecKnx COeAMHEHUH U MX CBOICTBA

64,
65

Tema 9.1

Kucs10Tb1, 0CHOBaHMS, COJIH, OKCH/bI U UX CBOICTBA.

Conepxkanue yaeOHOro marepuana. KUCIOTHI Kak 3JIEKTPOJUTHI, UX KIACCH(PHUKAIUA TI0
pa3MYHbIM ~ TMpHU3HAKaM. XHUMHUYECKHE CBOMCTBA KHCIOT B  CBET€  TEOPUH
AIIEKTPOIMTHUECKON JTuccorranui. OcoOEHHOCTH B3aMMOICHUCTBHSI KOHIIEHTPHUPOBAHHOM
CEepHOI1 U a30THOM KHUCIOT ¢ MeTaiaMu. OCHOBHBIE CIIOCOOBI MTOTYYEHUS KUCIIOTHI.
OcHOBaHUSI KaK dJEKTPOJIUTHI, MX KJIIACCU(PUKALIMS 110 PA3TUIHBIM IIPU3HAKAM.
XUMHUYECKUE CBOMCTBA OCHOBAaHUM B CBETE TEOPUH IEKTPOIUTUUECKOU TUCCOIHAIUH.
Paznoxenne HepacTBOPUMBIX B BOJI€ OCHOBAaHUN. OCHOBHBIE CTIOCOOBI MTOTYUYEHUS
OCHOBAaHMH.

Comn kak snektpomuthl. Cony CpefHHue, KUCITbIE U OCHOBHBIC. XMMHUYECKH CBOWMCTBA
coliell B CBETE TEOPUH ANIEKTPOIUTUYECKON muccoranui. CrnocoObl MOTyueHHs COJEH.
I'mapomms conen.

ConeoOpasyromye u HecosieoOpasyromue okcuabl. OCHOBHBIE, aM(OTEPHbIE U KUCIOTHbIE
OKCHIBI. 3aBHCUMOCTh XapakTepa OKCHJa OT CTENEHH OKHUCIIEHHS OOpa3yroIlero ero
MeTaJ1a. XMMUYECKHE CBOMCTBA OKCUAOB. [lonydyeHne okcuios

OKO1

CamocrostenpHas padota NelO kx pazaemy Ne9

(110 BBIOOPY CTYEHTOB):

1. NoAroToBUTH Npe3eHTALMIO: CepHasi KUCIIOTA — «XJIe0 XUMHUECKONW MPOMBIIIITICHHOCTHY.
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«MHOTOJIMKHI KapOOHAT KaJdblMs: B IPUPOAE, B IPOMBIIUIEHHOCTH, B OBITY»

Paznen 10. Xumunueckune peakuuu

66, | Tema 10.1 Kunaccnduxanust xumuyecKux peakuuii. OKMCIUTEIbHO-BOCCTAHOBUTEIbHbIE
67 peaxkummu. OKO1
Conepxanue yueOHOro marepuana. Peakiuu coeivHEHUs, pa3/IoKEHUs, 3aMEICHHUS,
obomena. Karanmntudeckue peakiu. OOpaTumble 1 HeOOpaTuMble peakuun. [ oMoreHHble 1
TeTEepOreHHbIE PEAKIMU. DK30TePMUYECKHE U SHAOTEPMHUYECKHE peakiMu. TersioBoin
ekt XumMuIecKkux peaknuii. TepMOXUMUYeCKHe ypaBHEHUSI.
Crenenb okucnenusi. OKUCIUTENb U BOCCTaHOBJIEHHE. BOCCTaHOBUTENb W OKUCIICHHE.
Merox  BneKTpoHHOro OamaHca Uit COCTAaBICHHMS YPAaBHEHMH  OKHCIUTEIBbHO-
BOCCTaHOBUTEJIHHBIX PEAKITHiA
68 | Tema 10.2 IMonsATHE O CKOPOCTH PeAKIMIA. OKO01, OK02 2
Copepxanne yueOHOro marepuana. CKOPOCTb TOMO- U TE€TEPOreHHOW PEaKI[UH.
Oueprust aktuBanuu. DakTOpbl, BIUSIONIMNE HAa CKOPOCTh XHMHYECKOH pPEaKIIHH.
[Ipupona  pearupyroomux  BemecTB. Temmepatypa  (3akoH  Bant-T'odda).
Konuenrpanus. Karanusaropbl u Katanms3: TOMO- M TE€TEPOTCHHBIN, UX MEXaHU3MBI.
@®epMeHThl, UX CpaBHEHHE C HEOPraHMYECKUMH KaTaiu3aTopamMHu. 3aBUCHUMOCTH
CKOPOCTH PEaKIUil OT MOBEPXHOCTH CONMPUKOCHOBEHUS pearnpyrominx BEemecTB.
CKOpOCTh XMMHUECKHUX PEaAKIIHA.
[ToHATHE O CKOPOCTH XHUMHUYECKHX PEaKIHid. 3aBHCHUMOCTh CKOPOCTH XUMHUYECKHX
peakiuii  OT pa3nuyHbBIX (AKTOPOB: TPUPOILI PEAruPYIOIIUX  BEIIECTB, HX
KOHIICHTPAILlUM, TEMIIEPaTyphl, MOBEPXHOCTH CONPUKOCHOBEHHSI W HWCIOJIH30BAHUS
KaTaJan3aTOpOB.
OO6paTUMOCTh XUMUUYECKUX PEAKIIHA.
OOpartumMble M HeoOpaTUMbIE peakUH. XHUMHUYECKOE PaBHOBECHE U CIIOCOOBI €ro
CMETICHHSI
CamocrosrenbHas padota Nell k pazgeny NelO
(o BBIOOpY CTY/EHTOB):
1. HoaroroBuTh npe3eHTanuio: CKOPOCTh XMMUYECKON peakIuH.
Paznen 11. Merasuibl 1 HeMeTaLIbI
69, | Tema 11.1 MeTaliibl 1 HEMETAJLIBI. 0OKO01, OKO02, 2
70 Conepkanne yuyeoHoro mateprana. OCOOEHHOCTH CTPOEHHS aTOMOB U HE METAJIJIOB, 0OKO07
KpuctayyioB. @Du3nyeckue W XHUMUYECKHE CBONCTBA METaNIOB M HEMETAIJIOB.
Knaccugukaius MeTaiioB 1 HEMETAJUIOB TI0 PA3JIMYHBIM MTPH3HAKAM.
CamocrositenbHas padora Nel2 k pazmeny Nell
(1o BBIOOPY CTYIIEHTOB):
1. HoaroroButh gokaax: Amnorponus MetamuioB. Koppos3us MeTamioB u cnocoObl 3alIUTHI OT KOPPO3HH.
71, | {uddepeHnnnpoBaHHbIN 3a4eT. OKO01, OKO0Z, 3
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72

OKO04, OK07

Hroro:

108

Jl1 XapakTepUCTUKH YPOBHS OCBOCHMsI yUeOHOr0 MaTepualla UCIOJIb3YIOTCS CIelyrolue 0003HaueHus:

1 — o3HakOMuUTENBHBIN (Y3HaBaHUE PaHEE U3YUYEHHBIX O0BEKTOB, CBOMCTB);

2 — penpoayKTUBHBIN (BBIIIOJHEHHE AEATEIBHOCTH 110 00pa3sily, HHCTPYKLUU WU 110/ PYKOBOJCTBOM);

3 — MPOAYKTUBHBIN (MIJITAHUPOBAHUE U CAMOCTOSTEIILHOE BBIITOJHEHHE ACATEIbHOCTH, pEIIeHUE TPOOIEMHBIX 3a/1a4).
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3. YCJIIOBUS PEAJIM3AIIMU YYEBHOI'O ITPE/IMETA OVYIIL.06 Xumus
3.1. maTepuajIbHO-TEXHUYECKOE o0ecrnevyeHune
Peanu3anus paboueii mporpaMMbl OCYIIIECTBIISICTCS IPU HATHMYNUK KaOMHeTa XUMUU.
OO6opynoBaHue yueOHOTo KabuHeTa:
- IOCA/I0YHBIE MECTa MO0 KOJUYECTBY CTYACHTOB;
- pabouee MeCTO TpenogaBaTess.

3.2.2. UudopmanmnoHHoe odecniedeHne 00yueHus Mo XuMHH

[Tepeuens pekoMeHTyeMbIX y4eOHBIX H31aHui, HTepHEeT-pecypcoB, JONOIHUTEIBHOMI
JTUTEpaTyphl

OCHOBHBIE HCTOYHUKHU:

JlonoJIHUTeIbHbIE HCTOYHUKH:

1. I"a6puensu O.C., Octpoymos U. I'. Xumus ans npodeccuii u crennaibHOCTER
TexHu4YecKoro npodumist — M.: 3narenbckuii ieHTp «Akanemus», 2017.

2. Epoxun FO.M. , KoBanesa 1. b. Xumus s npodeccuii u cienuanbHOCTEH
TEXHUUYECKOI'0 M €CTECTBEHHO - HayyHOro npoduieit. — M.: M3garensckuii neHTp
«Axagemus», 2017.

HuTepHeT-pecypcehl:

1. pvg.mk.ru - onummnuana «I[Tokopu BopoObEBBI rOphD»

2. hemi.wallst.ru - «Xumus. O6pa3oBaTeIbHBINA CAUT IS IIKOJLHUKOBY

3. www.alhimikov.net - O6pa3oBareibHbIii CAalT IS MIKOJIBHUKOB

4. chem.msu.su - DaekTponHas OUOIMOTEKA [0 XUMUHU

5. WWW.enauki.ru — uaTepHeT-u3aanue s yautenei «EcrecTBeHHbIE HAYKN
1september.ru - meToauyeckas rasera "[lepBoe ceHTOps"

6. hvsh.ru - sxxypHan «XuMHS B IIKOJIE»

7. WWW.hij.ru/ -«Xumust u 5KU3Hb»

8. chemistry-chemists.com/index.html - a5ekTpoHHBIH KypHAT «XUMUKH U XUMHSD»
JJ1sl cTy1eHTOB

1. Xumust 1711 TpodecCHii U CeNUaTbHOCTEH COIMaTbHO- IKOHOMHUYECKOTO

rymanutapsaoro npodunei: yueonuk / O.C. I'abpuensn, 1.I'. Octpoymos. — M.: 2014
2. ["abpuensn O.C. Xumus 11 npodeccuii U cCnenuanbHOCTEH TEXHUYECKOTO
npoduns: yueonuk / O.C. I'abpuensin, U.I'. Octpoymos. — M.: 2014

3. IMa6puensu O.C. Xumus 15t mpodeccuii U CerualbHOCTEH €CTEeCTBEHHO
HayyHoro npoduis: yueoHuk / O.C. I'abpuensn, U.I'. Octpoymos. — M.: 2014

4. Ia6puensu O.C. Xumus: yueO. ans ctya. npod. yue6. 3aBeaennii / O.C.
['a6puensa, U.I'. Octpoymos. — M.: 2014

5. INabpuensn O.C. [Ipaktukym: yue6. nocodue / 'abpuensn O.C., OctpoymoB N.T".,
Crnanxos C.A., Hopodeera H-M. — M.: 2014

6. IMa6puensu O.C. Xumus: mocobue ais noarotoBku k EI'D: yueb. mocodue / O.C.
IMa6puensu, U.I'. Octpoymos, C.A. Crnagkos. — M.: 2011

7. Epoxun FO.M. , KoBanesa U. b. Xumust st mpodeccuii u cieruanbHOCTeH
TEXHUYECKOTO U €CTECTBEHHO Hay4HOTO npoduieit. — M.: 2014

8. Epoxun FO.M. Xumus: 3agaun u ynpaxsenus. — M.: 2014 Epoxun F0.M.
COOpHUK TECTOBBIX 3a/IaHU TI0 XUMHH. — M.: Akanemus, 2014
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Q. INabpuensa O.C. u ap. Xumus a1 podeccuii ¥ CeruanbHOCTEH TEXHUYECKOTO
npoduiis (3JIEKTPOHHOE MPUIIOKECHHUE)

s npenoaaBareseii

1. 06 oOpazoBanuu B Poccuiickoit @enepannn. OeaepanbHubiii 3akoH Poccuiickoit
Oeneparun ot 29 nexadps 2012 r. Ne 273-D3 DeaepaibHblii TOCYAAPCTBEHHBIH
00pasoBaTeNnbHbBII CTaHIAPT CPEAHETO (MMOJTHOTO) 001Iero oOpazoBanus. YTB. [Ipukazom
Muno6puayku Poccun ot 17 mast 2012 1. Ne 413

2. [Tpuka3z Munob6puayku Poccuu ot 29 nexadps 2014 1. Ne 1645 « O BHeceHun
W3MEHEHUH B Iprka3 MuHUCTEpCcTBa 00pa3oBanus U Hayku Poccuiickoit denepanuu oT
17 mas 2012 r. Ne 413 «O06 yTBepkaeHUH PeIepallbHOTO TOCYIapCTBEHHOTO
00pa30BaTEeNLHOTO CTaHJAPTa CPETHETO (IIOJTHOTO) 00IIero 00pa3oBaHUS».

3. PexomeHarum o opranu3aiy MojydyeHus cpeaHero odmuero oopa3oBaHus B
npezenax 0CBOCHHS 00pa30BaTENbHBIX MPOTPAMM CPEIHETo MPo(hecCHOHAIBHOTO
o0Opa3oBaHus Ha 0a3e OCHOBHOTO 00111ero 00pa3oBaHus ¢ y4eTOM TpeboBaHUM
denepanbHBIX TOCYAAPCTBEHHBIX 00PAa30BaTEIbHBIX CTAHIAPTOB U MOJTydaeMOn
npodeccuu WM CHelralbHOCTH CpeIHero NpoheccuoHaIbHOro 00pazoBaHus (MMCbMO
JlemaprameHTa rocyAapCTBEHHOM MOJUTUKU B chepe MOArOTOBKU pabOYuX KaJIpoB U
JT10 Muno6pnayku Poccun ot 17.03.2015 Ne 06-259).

4. Bapassa H. 3. Xumus B cxemax u tadbmunax — M.: OO0 «M3parenscTBo
«Oxcmon, 2018

S. [Ma6puensa O.C. Xumust 1Sl mpenoiaBatesis: yaeOHO-MeToAnIecKoe mocodue /
O.C. I'abpuensn, I'.I". JIsicoBa. — M.: 2014

6. INa6puensu O.C. u np. Xumus 1 npodeccuit u cnennaibHocTel 53
TEXHUUYECKOTO MpOouIIst (3IEKTPOHHOE PUTIOKEHHE )
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4.2. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA YYEBHOI'O
HNPEIMETA OVYIIL.06 Xumus

KoHTpoJb M OLleHKA PE3yJIbTaTOB OCBOCHMS IIPEAMETa OCYILECTBIIAECTCS IPENOAABATEIIEM B
nporecce MPOBEAECHUS NPAKTUYECKUX U Ja0OpaTOpHBIX 3aHATUHM, TECTUPOBAHUSA, a TaKXKe

BBITIOJTHEHMSI CTYICHTAMU CaMOCTOSITENILHOUN paboThl U caaun audde

PCHIOUPOBAHHOI'O 3a4CTaA.

Koa n naumenoBanue
¢GopMupyeMbIX KOMIIETeH NI

Pa3zgen/Tema

Tun oneHoYHbIX
MeponpUSTHIA

OK 1. [JToHnMaTh CYIIHOCTh U COIMATHHYIO
3HaYMMOCTh Oyaymiel npodeccuu, mposBIATH
K HE yCTOMYMBBII UHTEPEC.

P.1,P2,P3,P4,P5,P.6,P.7,
P.g,P.9,P.10,P.11

Juarnoctuueckas pabora
KoHTtposnbHas pabota
CaMOoOIIcHKa U
B3aumMoolieHka [Ipesenramnus
YcTHbIi Y TTMChbMEHHBIN

OK 2. Opranmn3oBsIBaTh COOCTBEHHYIO
JeSITeNbHOCTD, UCXO/IS M3 LIEIH U CIIOCOOO0B ee
JTOCTH)KEHHS, OTIPEJICTICHHBIX PYKOBOAUTEIIEM.

P2T.1,4
P2T21,24,25,2.7,2.28,
2.10, 2.13
P3T.3.1,3.2,33, 3.4,3.5,
3.6,3.7,3.8, 3.9, 3.10,3.11,
3.12
P4TA4.1,42,43,4.4,4.6
P5TS.1

P.6T.6.1

P7T.7.1,7.2

P.10 T.10.2

P.11T.11.1

onpoc
Pe3ynbTarhl BRIMOTHEHUS
yueOHBIX 3aJaHUI
[IpakTuueckue padboThl
[IpomexyTouHas aTTecTanus

OK 4. OcymiecTBisTh TOUCK HH(POPMALIUY,
HeoOxoanuMoi 1t 3 dexTuBHOTO
BBITTOJTHEHHST IPO(EeCCHOHATILHBIX 3a/1a4.

P1T.14
P2T.24,25,2.7,2.8,2.13
P3T.33,3.4,338,3.11,3.13,

3.14

P.7T.7.2
OK 7. UcnonHsTh BOUHCKYHO 00SI3aHHOCTh, B P2T.2.1,2.10,2.13
TOM YHCJIE€ C TPUMEHEHHUEM TIOTyYSHHBIX P4T.4.6
po(ecCUOHATBHBIX 3HAHUH (IS FOHOIIIEH). P.11T.11.1
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