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MOJIyUEHUEM CpeJlHero ooOImero oOpa- 30BaHUS B COOTBETCTBHM C €CTECTBEHHOHAYYHBIM
npoduIeM moay4aeMoro npopecCHoHATBHOTO 00pa3oBaHUs.

[IporpamMma paspaboraHa ¢ y4deToM npukaza MHHHCTEPCTBA OOpa30OBaHUA U HAYKH

Poccuiickoit @eneparun ot 09.12.2016 r. Ne 1568 «OO6 yrBepxkaeHuu denepanbHOTo
rOCYyapCTBEHHOTO CTaHAApTa CPEAHET0 MPOo(ecCHOHATBHOTO 00pa30BaHUs MO CHEUATbHOCTH
23.02.07 Texuuueckoe OOCIy)XMBaHHE W PEMOHT JBMraTeleif, CHCTeM M arperaros
aBToMoOwmierd, ¢ yderom Konmenmuu npenonaBanust ¢usuku B Poccuiickoit ®Denepanum,
yTBepKJIeHHOU pacnopstkeHueM [lpaButensctBa Poccuiickoit denepamnuu ot 9 anpens 2016 .
Ne 637-p, u [IpumepHoit paboueit mporpammel 001Ie00pa30BATENILHON TUCIUTUTHHBI DU3UKa IS
npodeccuoHanbHBIX 00pa3oBaTeNbHBIX OpraHu3anuil (yTB. Ha 3acenanuu CoBera MO OLEHKE
COJepXaHMsA M KauecTBa IMPHUMEPHBIX pPabOYMX NpPOrpaMM oO0IIe00pa30BaTENLHOTO IUKIA
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1. NNOACHUTEJIbHASA 3AIIMCKA PABOUYEM IMPOI'PAMMBbI
OBIIEOBPA3OBATEJIBHOT'O YYEBHOI'O ITIPEIMETA OVYIL.07 ¥ «XUMMUS»

[Tporpamma obmeo0OpazoBatenbHoro yaeoHoro npeaqmera OVILO7 V «Xumus» mpenHasHa-
YyeHa JJI1 MU3y4eHUs CTyleHTaMu | Kypca CHelHalbHOCTH CpeAHero mpodeccuoHambsHOro obdpa-
3oBaHusa 23.02.07 TexHuuyeckoe OOCIIy)KMBaHHE M PEMOHT JBUTraTelied, CUCTEM M arperaToB
asromooOmieir B ®I'bBOY BO «CTtaBpomosibCKUi TOCYIAapCTBEHHBIH arpapHbIii YHUBEPCHUTET»,
peaym3yroneM 00pa3oBa- TEIBHYIO MPOTrpaMMy CPEIHEro oO0Iero oO0pa3oBaHHS B Ipeaenax
IporpaMMbl TOJTOTOBKM CIie- IMAJIMCTOB CPEAHEr0 3BeHa Ha 0a3e OCHOBHOIO O0OILEero
o0Opa3oBaHusl.

1.1. llesan u 3agaum npeamera

Conepxxkanne nporpammbl npeamera OVIL.O7 YV «Xumus» HampaBieHO Ha JTOCTHIKCHHE

CIEAYIOLIUX LETIECH:

dbopMupoBaHue y 00ydaroluXcsi yMEHHsI OIICHUBATh 3HAUMMOCTh XMMHUECKOTO 3HAHUS
JUISL K&KJIOTO YEJIOBEKa;

dbopMupoBaHre y 00y4arouuxcs 1eJI0CTHOTO MPEACTABICHUS O MUPE U POJIM XUMHUH B
CO31aHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOU KapTUHbBI MUPA; YMEHUSI OOBSACHAThH

O0BEKTHI M TPOIECCHl OKpPYKAIOIIEeH IeHCTBUTENLHOCTH: MPUPOTHON, COLUATIBHOM,
KYJIbTYPHOH, TEXHUYECKON CPEe/Ibl, UCIIOb3YS JIsl ATOI0 XMMHUYECKHE 3HAHUS;

pa3BUTHE Y OOY4YaIOIIMXCs YMEHHMH pa3nudarh (akThl U OICHKH, CPABHUBATH OLIEHOY-
HbIE€ BBIBOJIbI, BUAETh UX CBA3b C KPUTEPUSMH OLEHOK U CBS3b KPUTEPUEB C ONPEACICHHOU CU-
CTeMOU IIeHHOCTEeH, (OpMYyTUPOBATH U OOOCHOBBIBATh COOCTBEHHYIO MO3UIIHIO;

npruoOpereHre 00yJaloIMMICS ONbITa Pa3HOOOPA3HOW NEATENLHOCTH, MMO3HAHUS U Ca-
MOTIO3HAHHUS;, KIIOYEBBIX HABBIKOB, MMEIOIIMX YHUBEPCAJIbHOE 3HAUCHUE IS PA3IUYHBIX BHIOB
JeSITEJIbHOCTH (HaBBIKOB pELlIEHUs MpoOJeM, IPUHITUS PELIEHUH, TOMCKa, aHaJIn3a U 00paboTKU
nH(pOpMali, KOMMYHUKATHBHBIX HAaBBIKOB,

HaBBIKOB U3MEPEHHH, COTpYAHUUYECTBA, OE30MAaCHOT0 OOpallleHUs C BEIIECTBaMHU B IIO-
BCEJTHEBHOMW KU3HM).

B nporpammy BKIIIOUEHO coJeprkaHuE, HalpaBlieHHOE Ha (OPMUPOBAHHME Y CTYIEHTOB
KOMIIETEHIIMH, HEOOXOAUMBIX JJIsi KaUeCTBEHHOI'O OCBOCHMS INPOrpaMMbl MOJTOTOBKH CIIEIHa-
muctoB cpennero 3BeHa ([IIICC3) mo crnennanbHOCTH CpeaHero mpodeccHoHaTbHOT0 00pa3oBa-
Hus 23.02.07 TexHuyeckoe oOOCITy)KHBaHHUE M PEMOHT JBUraTeiei, CHUCTEM U arperaToB
aBTOMOOWJICH», TEXHOJOTHU- YecKoro mnpoduss, Ha 0a3e OCHOBHOTO OOIIEro oOpa3oBaHHS C
MOJy4EHHUEM CpEIHEro oO0IIero oopa3oBaHMUsL.

[Tporpamma mipenmera OYILO7 YV «XuMmus» onpenesiser cojepkaHue yaeOHOro MaTepH-
aJia, Mocje10BaTeIbHOCTh €ro U3YUeHUs, pacupe/eNeHre y4eOHbIX YacoB 110 TeMaM U pasjesam,
TEMaTHKYy pedepaToB (JOKIAT0B), MHANBUIYATbHBIX MPOEKTOB, BUIbl CAMOCTOSITEIBHBIX paboT C
y4eToM CrHeuru(UKH MporpamMMbl MOATOTOBKU CIELUAIUCTOB CPEIHEro 3BEHA CHEIHAIbHOCTH
cpennero mpodeccuonanbHoro obpazoBanus 23.02.07 TexHudeckoe oOCTyKMBaAaHUE U PEMOHT
JIBUTATENIeH, CUCTEM U arperaroB aBTOMOOMIIEH eCTeCTBEHHOHAaYYHOTr'0 POHIIS.

1.2. OOmas xapakTepucTHKa 0011e00pPa30BaTEJbHOIO Y4YeOHOro mpeaMera
OVILO7 Y «Xumus»

XHAMHS — 3TO HayKa O BEIIECTBaX, UX COCTaBE W CTPOCHHUH, CBOMCTBAX M MPEBPALICHUSX,
3HaYeHUH XMMHMYECKHX BELIECTB, MAaTEPUAIOB U IMPOLIECCOB B MPAKTUYECKON JEATENbHOCTH ye-
JIOBEKa.

Conepxanue obuieodpazoBarenbHoro yuyeonoro npeamera OYILO7 YV «Xumusy Hanpanie-
HO Ha YCBOCHHUC O6y‘—IaIOI]_[I/IMI/ICﬂ OCHOBHBIX HOH?ITHﬁ, 3aKOHOB U TeOpI/Iﬁ XUMHH, OBJIaICHUC
JUTh pacyeTbl Ha OCHOBE XMMUYECKHX (POPMYII BEIIECTB M YPAaBHEHHH XUMUYECKUX PEaKIuil.

YMEHHMSIMH HAOJIOAAaTh XUMHYECKHE SBICHUS, IPOBOJUTH XUMHYECKHH OKCICPUMEHT,

IIPOU3BO-



B mpouecce u3yueHuss XuMuu y o0y4aronmxcs pa3BUBalOTCs MO3HABATEIbHBIE HHTEPECH U
MHTEJUIEKTYaJIbHBIE CIIOCOOHOCTH, MOTPEOHOCTH B CAMOCTOSITEIbHBIC TPHOOPETEHUS 3HAHUNA TIO
XUMHUHM B COOTBETCTBUM C BO3HHUKAIOIIMMU KHU3HEHHBIMU MPOOJIeMaMu, BOCIUTHIBAETCS Oepexk-
HOE OTHOLICHHUS K MPHUPOJIE, TOHUMAHHUE 3/J0POBOT0 00pa3a >KU3HU, HEOOXOAUMOCTH TpeIyIpe-
JKACHUS SIBJICHUM, HAHOCSIIMX BpPE]] 3I0POBBIO0 M OKpYXkaroiei cpeze. OHU OCBaUBaIOT MPUEMbI
IpaMOTHOTO, 0€30MaCHOTO MCIIOJIb30BAHMS XUMUYECKUX BEIIECTB U MAaTEPUAIOB, IPUMEHSIEMBIX
B OBITY, CEILCKOM XO35HCTBE U Ha IPOU3BOJICTBE.

[Ipu cTPyKTYypHpOBaHHUHU COJEpX)aHUA 00IIE00pa30BaTENFHOTO Y4€OHOTO IMpeaMeTa JUis
npodeccuoHaNbHBIX 00pa30BaTeNIbHBIX OpraHu3alluii, PeaTu3yoIMX 00pa30BaTENIbHYIO IPO-
rpammy cpenHero obmero oopasosanus B npenenax ocsoerus OITOIT CITIO na 6a3ze 0CHOBHOTO
o0miero o0pa3oBaHusl, yUUThIBAJIaCh OOBEKTUBHAS PEAIbHOCTh — HEOOJIBIION 00beM YacoB, OT-
MYyIIEHHBIX HA U3y4eHUE XUMHUH U CTPEMIICHHE MaKCHMAaJIbHO COOTBETCTBOBAThH UJIESIM Pa3BHBa-
folero ooyuenus. [loaToMy TeopeTnueckre BOMPOChl MAKCUMAIbHO CMEIICHBI K Hadaly u3yve-
HUS TIPEIMETa ¢ T€M, YTOOBI OCIEAYIONHA (paKTHIeCKuii MaTeprall pacCMaTPHBAJICS HA OCHOBE
W3YYEHHBIX TEOpUil.

Peanuzanus AeTyKTUBHOTO MOAXO0JA K U3YUYCHHIO XUMHH CITIOCOOCTBYET Pa3BUTHUIO TAKUX
JIOTUYECKHUX OTepanuil MbIIIICHUS, KaK aHAIU3 M CUHTE3, 0000IIeHNe U KOHKPETH3allusl, CpaB-
HEHHE U aHAJIOTH, CHCTEMATH3alus M KiIacCu(pHUKaLus U JIp.

[Ipu ocBoenun mpodeccuit CIIO wu cneumanbHocteit CIIO  TeXHOIOrHMYECKOTO
npoduist 23.02.07 Texnuueckoe oOCTyKMBaAaHHUE W PEMOHT JBHUTraTesei, CUCTEM M arperaToB
aBTomMoOmiel npodeccuonanbHo- ro obpazoBanus OVIL.O7 «Xumus» uzydaercsa Ha 6a30BOM
ypoBae ®I'OC cpennero obmiero oopazoBaHus.

B mpotiecce n3yueHus XMMHH TEOPETUYECKUE CBEACHUS TOMOIHSIIOTCS JAEMOHCTPAIUsIMH,
71a00PAaTOPHBIMH OIBITAMH U MPAKTUYCCKUMHU 3aHATHAMH. 3HAYUTEIHHOEC MECTO OTBOJIUTCS XH-
MUYEeCKOMY dKcrepuMeHTY. OH OTKpBIBA€T BO3MOXKHOCTH (DOPMUPOBATH Y OOYYaIOUIUXCS CIIe-
[UATBHBIC TIPEIMETHBIC YMCHHSI: padOTaTh C BEIISCTBAMH, BBINOJHSITH IMPOCTHIE XHUMHUYECKUE
OTIBITHI, YUUTh 0€30MaCHOMY M KOJIOTUYECKU IPaMOTHOMY OOpPAIEHUIO C BEIIECTBAMHU, MaTepH-
aJlaM¥ | TIpoIieccaMy B OBITY U Ha MMPOU3BOJICTBE.

B mporecce u3yueHuss XuMu BaxHO GOpMHUPOBaTh WH(OOPMALMOHHYIO KOMIIETEHTHOCTb
obyuatonuxcsi. [losromy mpu opraHuzaluu CaMOCTOSITENHHOM pabOThl HEOOXOAMMO akK-
[EHTUPOBATh BHUMaHUE OOy4aloluXcs Ha MOUCKe MH(GOpMaIlMu B CpelcTBax maccmenua, MH-
TEpHEeTe, y4eOHOT0 W CIENUANBHOW JHUTEPAType ¢ COOTBETCTBYIOIIUM O(GOpPMIIEHHEM WU TIpe-
CTaBJICHUEM PE3yJbTaTOB.

N3yuenune oO1ieobpa3oBaTeibHOTO yueOHOTO IpeaMeTa «XUMUs» B Mpeenax 0CBOCHUS
obpazoBatensHoil porpammbl CIIO no cnennanpHOcTH 23.02.07 TexHudeckoe o0CIyKUBaHHE
U PEMOHT JBHUTrareliei, CUCTeM M arperaToB aBTOMOOWIeH Ha 0a3e OCHOBHOIO OOIIEro
00pa30BaHMsl C OJJHOBPEMEHHBIM MOJYYEHHUEM CpPEIHEro o0Iero o0pa3oBaHUsl B COOTBETCTBHU
C TEXHOJOTMYEeCKMM Tpodu- JeM  MOoJaydyaeMoro mpoecCHOHAIBLHOTO  00pa30BaHUS
3aBeplIaeTcs MOJBEACHHEM WTOTOB B (opMe 3aueTa B paMKaxX MPOMEKYTOYHOW aTTecTalluu
CTYJEHTOB BO 2 CEMECTpE.

1.3. MecTo npeamera B y4eOHOM IJIaHE

Oo6meodpazoBaTenbHbIil yaeOHbIH npeamer OVILO7 V «XuMmus» sBIsSeTCS y4eOHBIM
npeaMeToM 00s3aTeNIbHOM YacTH oOpazoBaTenbHbIX nporpamm ®I'OC cpeanero oduiero 06-
pa3oBaHusl.

Vuebnsiit npeamer OVIL.O7 ¥V «Xumus» nsydaercst B Ipezenax OCBOEHHs 00pazoBa-
tenbHOU nporpammMbl CIIO no cnennansHocTH 23.02.07 TexHuueckoe 00CTyKUBaHUE U PEMOHT
JIBUTATeNIel, CUCTEeM M arperatoB aBToMoOMiel Ha 6a3e OCHOBHOro oOIiero oOpa3oBaHUS C
OJIHOBPEMEHHBIM  TIOJyYE€HHUEM CpedHero oO0miero o0pa3oBaHHS B COOTBETCTBHHM C
TEXHOJIOTUYECKUM  MpoduiIeM  MOJy4yaeMoro  Npo(ecCHOHaNbHOro  0Opa3oBaHMs, B
o0m1eo0pa3oBaTeIbHOM LMKJIE Y4eOHOro IUIaHa, B COCTaBe y4eOHBIX MpPEIMETOB IO BBHIOOpY,
dbopMupyeMbIX U3 00s3aTeNbHBIX MpeaMeTHhIX oOmacreir PI'OC cpemnero o06miero
oOpa3zoBanus, 1 cneunanbHoctel CIIO TexHonornueckoro npoduss.



1.4. Pe3yabTaThbl 0cBOeHHs 00111€00Pa30BATEIbHOI0 Y4eOHOI0 MpeaMeTa

Kox v HaumenoBanue
¢opmupyemMbIxX KOMIIE-

[Inanupyemble pe3yJbTAThl 0CBOCHHS THCIUIIUHBI

TeHumii O01mue JAucuunianHapHbie
OK 01. Bwibupats cno- | B yacTu Tpya10BOro BOCIIMTAHUS: -BJIAJIETh CUCTEMOM XMMMYECKUX 3HAHMM, KOTOPAsl BKIIO-
coObl pemeHust 3afad | -TOTOBHOCTh K TPYAY, OCO3HAHUE LIEHHOCTH MAacTepCTBa, YaeT: OCHOBOIOJArarollue IMOHATHS (XMMHUYECKHH Hiie-
npoeCCUOHATIBHON Jies- | TPYAOJIto0ue; MCHT, aToM, J3JICKTpOHHas o00OJOoYKa artoma, S-, pP-, d-
TEIbHOCTU IIPUMEHHU- | - TFOTOBHOCTb K aKTUBHOM JESITEIBHOCTH TEXHOJIOTHYE- AJIEKTPOHHBIE OpOMUTAIN ATOMOB, MOH, MOJIEKYJIa, BAJIECHT-
TEIbHO K pPAa3JMYHBIM | CKOM M COIMAIbHOM HANpaBJIE€HHOCTHU, CIIOCOOHOCTh UHMIIU- HOCTb, 3JIEKTPOOTPULIATEIIBHOCTb, CTENEHb OKHCIICHHUS,
KOHTEKCTaM UpOBaTh, IJAHUPOBAaTh U CAMOCTOSTEIBHO BBIIIOJIHATH Ta- XMMHYECKasl CBA3b, MOJIb, MOJIIpDHAs Macca, MOJIIPHBIN

KYIO JICSITeIIbHOCTD;
- MHTEpEeC K pas3auvHbIM cepam mpodecCHOHATbHOU es-
TEJILHOCTH,
OBilajleHHe YHHBePCAJIbHBIMH Y4eOHBIMH MO3HABATEJIb-
HBIMM JeHCTBUSIMH:

a) 0a30Bble JOTHYECKHE JelCTBHS.
- CaMOCTOSITENILHO (POPMYJIHPOBATH M aKTyaJIHM3UPOBATH
npo0ieMy, paccMaTpuBaTh €€ BCECTOPOHHE;
- YCTaHABIIMBATh CYIIECTBEHHBIN MPHU3HAK WM OCHOBA-
HUS JJIs CPaBHEHUSI, KITaCCU(PUKALIUU U 0000IICHNUS;
-OIPEIeTATh 1eNIM JACSITeIBHOCTH, 3a7aBaTh MapamMeTphl U
KPUTEPUU UX TOCTHIKEHUS;
- BBIABIIATH 3aKOHOMEPHOCTH W IPOTHBOPEUHUS B paccMar-
PUBAEMBIX SIBJICHHSIX;
- BHOCHUTH KOPPEKTHBBI B JCSATCILHOCTD, OIICHUBATH CO-
OTBETCTBHE PE3YJIbTATOB IIEJNISIM, OLICHUBATh PUCKU TOCIE-
CTBUH JCSATEILHOCTH, pa3BHBATh KPEATHBHOE MBINUICHUC
MIPH PEIICHUH KU3HEHHBIX MPOOIeM
0) 0a30Bble HCCJIEI0BATENbLCKHE AeiiCTBHS:
- BIIQJIETh HAaBBIKAMHU y4eOHO-UCCIIEIOBATENLCKON U
MPOEKTHON JICATEILHOCTH, HaBBIKAMH pa3pelICHHs TPO-
onem;

00beM, YIIepoaHBINH CKeneT, (yHKIHOHAIbHAs TPYIIa,
panukai, U30MepHsi, U30MEpbl, TOMOJIOTUYECKUIN psl, IO-
MOJIOTH, YIJIEBOAOPO/bI, KUCIOPOJ- MU a30TCOAEp)Kallue
COEJIMHEHUs, OMOJOrMYECKH aKTUBHBIE BellecTBa (yIJIeBO-
IIbI, KUPBI, OCITKH), MOHOMEp, TOJIUMEP, CTPYKTYPHOE 3BE-
HO, BBICOKOMOJIEKYJISIPHbIE COEIMHEHUS, KpUCTAJUINYeCKast
pemieTKa, THIBl XUMHYECKHX peakuuil (OKHCIUTEIhHO-
BOCCTAHOBUTEJIbHBIE, 9K30- U IHIOTEPMHUYECKHUE, PEaKIUH
WOHHOTO OOMEHa), pacTBOP, JIEKTPOJIUTHI, HEIIEKTPOJIH-
Thl, JEKTPOJIUTHYECKAs JUCCOLMALNSA, OKHUCIUTEb, BOC-
CTaHOBUTEIb, CKOPOCTh XMUMHYECKOW PEaKIMH, XUMHYe-
CKO€ PaBHOBECHE), TECOPHH U 3aKOHBI (TEOpUs XUMHUECKO-
ro CTpoeHHs opraHumdeckux BemiectB A.M. Bbyrtneposa,
TEOpHsl 3JEKTPOJUTUYECKON JUCCOLMAIMU, MepHorye-
ckuii 3akoH /.M. MenzeneeBa, 3aKOH COXpaHEHUSI MaCChI),
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3BIK XMMHUH, (paKkToIIO0-
TMYECKHUEe CBEJEHHUS O CBOMCTBAaX, COCTaBe, MOJyYEHUU U
0€30IacHOM HCIIOJIb30BaHUH BAXHEUIIMX HEOPraHMYECKUX
U OpPraHWYECKHUX BEIIECTB B OBITY W NMPAKTHYECKOW Jes-
TEJbHOCTHU YeJI0OBEKa;

YMETh BBISBIATH XapaKTEpHBbIC MPHU3HAKH M B3aUMOCBSI3b
M3YYEHHBIX TOHSATHH, NMPUMEHSATh COOTBETCTBYIOIIME IIO-




- BBISIBJIATH IPUYMHHO-CIICCTBEHHBIE CBSI3U U aKTyaJlH-
3UpOBaTh 3aJady, BBIABUIaTh THIIOTE3Y €€ PEIICHMs], HaXO-
JUTh apryMEHThI I JOKa3aTelIbcTBa CBOMX YTBEP KICHMM,
3a[aBaTh [IapaMeTPbl U KPUTEPUH PEILCHNUS;
- QHAJIM3UPOBATh IOJYYCHHBIE B XOJ€E PELICHUS 3aJadu pe-
3yJIbTAThl, KPUTUYECKH OLIEHUBATh UX OCTOBEPHOCTH, IPO-
THO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBUSAX;
- YMETb IIEPEHOCUTD 3HAHMSI B IIO3HABATEJIBHYIO U IIPAK-
TUYECKYIO 00JIaCTH JKU3HEEATEIbHOCTH;
- YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00-
JIacTeH;
- BBIIBUTaTh HOBBIE MJIEW, NpelJlaraTb OpPUTMHAJIBHBIE
IIOAXO/BI U PELICHHUS;
CHOCOOHOCTh HX HCIIOJIb30BAaHUS B IO3HABATEIBHOW U COLM-
aJIbHOM NMPAKTUKE

HATUSI TIPU ONKCAHUMU CTPOCHUSI U CBOMCTB HEOpraHuye-
CKUX U OpPraHMYECKHX BEUIECTB U MX MPEBPAILCHUI; BbISB-
JISTh B3aUMOCBS3b XMMHYCCKHX 3HAHHMH C MOHSATHSAMHU H
MPEJCTABICHUSMH JAPYTMX €CTECTBEHHOHAYYHBIX IMpeaMe-
TOB;

- YMETh HCIOJb30BaTh HAMMEHOBAHUS XUMHUYECKUX
COCIMHEHUN MEXIYHAPOJHOIO COK3a TEOPETUUYECKOW H
MPUKIAAHON XUMUHU U TPUBHAJIbHBIC HA3BAHUS BaXKHEUIIIMX
BEIICCTB (3THIICH, alleTUJICH, MIHIEPHH, HeHoII, (hopMab-
JIeTUl, YKCYCHAasl KUCJIOTA, IJIMLUH, YyTapHbIA Ta3, YIIeKKuc-
JIBIA ra3, aMMMaK, ramieHas M3BeCThb, HeTallcHas H3BECTb,
MUTHEBAsI COAA U JIPYTHX), COCTABIATH (OPMYIbI HEopra-
HUYECKUX U OPTaHUYECKUX BEIECTB, YPAaBHECHUS XHUMHUYE-
CKHMX peakKIHi, OOBSCHATh MX CMBICI, MOJATBEPXKAATh Xa-
paKkTepHbIE XUMHYECKHE CBOMCTBA BEIIECTB COOTBETCTBY-
IOIIMMH SKCHEPUMEHTaMHU M 3allUCSIMU YPAaBHEHUN XHUMH-
YECKUX PEAKIIHIA;

- yYMETh YCTAHABJIMBATh MPUHAIICKHOCTh H3YUEHHBIX
HEOPTraHWYECKNX M OPTaHMYECKHX BEHIECTB K OIMpEJICIICH-
HBIM KJIacCaM M TpylnaM COEAMHEHUM, XapakTepU30BaTh
MX COCTaB M Ba)KHEWIIIWE CBOWMCTBA; ONPEETATh BUJbI XH-
MUYECKHX CBS3eH (KOBAJICHTHAs, HOHHAS, METAJNTNYCCKAs,
BOJIOPO/IHAS), THUITBI KPUCTAJUIMYECKUX PEIIETOK BEIICCTB;
KJIacCCU(UIIUPOBATH XUMUYECKUE PEAKIINH;

- chopMHUpOBATh MPEJCTABICHUSA: O MaTEePHAIBHOM
€AMHCTBE MHpPA, 3aKOHOMEPHOCTSAX U IMO3HABAEMOCTH SIB-
JIEHUW TPUPOJBI, O MECTE U 3HAYCHHH XUMHU B CHCTEME
€CTECTBEHHBIX HAYK U €€ POJIM B 00ECTICUeHUU YCTONIHBO-
T0 Pa3BUTHI YEIIOBEUECTBA: B PEIICHUHU MPOOIJIEM DKOJIOTH-
YEeCKOM, JHEpPreTHYecKol M MHUIIeBOH Oe30MacHOCTH, B
Pa3BUTHU MEIUIIMHBI, CO3JaHUU HOBBIX MaTEpPHAJIOB, HO-
BBIX HCTOYHHUKOB SHEPTUH, B 00ECTICUCHUHN PAIIHOHAIBHOTO
MIPUPOJIOTIONB30BaHMs, B (POPMHUPOBAHUN MHUPOBO33PEHUS




U OoO0med KyJabTypbl YEIOBEKa, a TaKXKe SKOJIOTHYECKH
000CHOBaHHOTO OTHOLIEHUS K CBOEMY 3/I0POBbIO M IpH-
pPOAHOM Cpee;

- BJIAJETh CHUCTEMOM XMMUYECKHUX 3HAHWH, KOTOpas
BKJIIOYAET:

- OCHOBOIIOJIArAIOLINE MOHATUS (JONOIHUTENIBHO K CH-
CTEME MOHATHI 0a30BOr0 YpOBHS) - U30TOIBI, OCHOBHOE U
BO30YXJIEHHOE COCTOSIHME aTOMa, TMOpUIN3aIHsl aTOMHBIX
opbutanel, xumuueckas csizb ("O' " u "", KkpaTHbIE CBS-
3M), MOJIApHas KOHLEHTpauus, CTPYKTypHas (opMmyia,
uzoMepust (CTpYKTypHas, reoMmerpuyeckas (LHcC-TpaHC-
U30MepHsl), TUMBI XUMUYECKUX peakuuil (roMo- U rerepo-
TeHHBIC, 00paTUMbIe U HEOOpaTHMEbIE), PacCTBOPHI (MCTHH-
HbI€, TUCIIEPCHbIE CUCTEMBI), KPUCTAJUIOTUIPATHI, CTEIIEHb
JUCCOLIMALINY, 3JIEKTPOJIN3, KPEKUHT, pU(OPMHUHT); TEOPUU
U 3aKOHBI, 3aKOHOMEPHOCTH, MHUPOBO33PEHUECKUE 3HAHMS,
JeKale B OCHOBE MOHUMaHUS MPUYMHHOCTH U CUCTEM-
HOCTH XUMHUYECKHUX SIBICHHUH, COBPEMEHHBIE IPE/ICTaBIIC-
HUSL O CTPOEHHUM BEILIECTBA HA aTOMHOM, MOJIEKYJIIPHOM U
HAJMOJIEKYJISIPHOM YPOBHSX; NPEACTABICHUS O MEXaHU3-
Max XMMHYECKUX peaKluil, TepMOAMHAMUYECKUX U KHHE-
TUYECKUX 3aKOHOMEPHOCTSX HMX NPOTEKaHUs, O XUMHYe-
CKOM paBHOBECHUH, TUCIEPCHBIX CUCTEMax, (aKkTojornye-
CKHE CBEJICHHS O CBOMCTBaxX, COCTaBe, MOJYyYeHUU M Oe3-
OMACHOM HCIIOJIb30BAaHUM BaKHEMIIMX HEOPraHMYECKUX U
OpPraHWYECKUX BEILIECTB B OBITY U MPAKTUUYECKOH JesTelb-
HOCTHU 4YeJIOBEKa; OOIIMX HAy4YHBIX NPHUHLHUIAX XHUMUYe-
CKOT'0 IMPOU3BOJCTBA (HAa MpUMEpe MPOM3BOJCTBA CEPHOM
KHCIIOTHI, aMMHUaKa, MeTaHoJIa, epepadoTKu HePTH);

- yMeTh MPOBOAMTH PACUETHI M0 XUMHUYECKUM (hopMmy-
JaM M YpPaBHEHMSIM XMMHYECKHX PEaKIHil C HCIOJIb30Ba-
HUEeM (pU3MUYECKUX BEIMYMH (Macchl, 00beMa ra3oB, KOJH-
YECTBABEIIECTBA), XapaKTEPU3YIOUINX BEIIECTBA C KOJUYE-




CTBEHHOUW CTOPOHBI: PacyeThl MO HAXOXKICHUIO XUMHUYE-
CKOM (hOpMYITBI BEIIECTBA; pacyeThl Macchl (00BEMa, KOJIHU-
YecTBa BEILECTBA) NMPOAYKTA PEaKIHH, €CIU OJHO M3 HC-
XOJHBIX BEUIECTB JJTAHO B BHJIE PACTBOpA C OINPEIEICHHOU
MAaCCOBOM JI0JIEN PACTBOPEHHOI'O BEUIECTBA WJIM JIAHO B U3-
ObITKE (MMEET MPHUMECH); PacdyeThl MAaCCOBOM WU O0BEM-
HOW J0JIM BBIXO/Ia MPOAYKTa PEAKIUU; PacYeThl TEIIIOBOTO
s dexra peakinii, 00bEeMHBIX OTHOIIICHHUI T'a30B;

- YMETh BBISBJIITh XapaKTEPHBIC MPHU3HAKUA U B3aUMO-
CBSI3b M3YYCHHBIX MOHATUH, IPUMEHSITh COOTBETCTBYIOIINE
TIOHSTHSI TIPH OMUCAHWH CTPOCHUS M CBONCTB HEOpraHUYe-
CKUX ¥ OPraHUYECKUX BEIICCTB U MX MPEBPAICHUI; BbISB-
JSTh B3aUMOCBSI3b XUMHUYECKHX 3HAHWW C TIOHATHUSAMH W
NPEJCTABICHUSAMHU IPYTUX NMPEIMETOB isi 00Jiee 0CO3HAH-
HOT'O TIOHUMaHUS ¥ OOBSICHEHUS CYIIIHOCTH MaTEePHAILHOTO
CIMHCTBA MUPA; KCIOJB30BaTh CUCTEMHBIC XUMHUYCCKUE
3HAHUS I OOBSCHEHUS W TPOTHO3MPOBAHUS SBICHHIA,
MMEIOIINX €CTECTBEHHOHAYUHYIO TIPUPOLY;

- yMeThb WCIOJb30BaTh HAMMCHOBAHUS XUMHYECKHX
COEJMHEHUN MEeXIYHApOJHOIO COI03a TEOPETUUYECKOM u
MPUKJIATHON XVWMHH W TPUBUAIBHBIC HAa3BAaHUS BEIIECTB,
OTHOCSIIIIMXCS K U3YYEHHBIM KJIaccaM OPTaHMYECKHUX U He-
OpPTaHWYECKHUX COCAMHCHHM, HWCIIOJIb30BATh XHUMHUYECKYIO
CUMBOJIUKY Ui COCTaBJieHHUsS (OpPMYyT HEOPraHHMUECKUX
BEIIECTB, MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BepHYTHIX,
COKpAIIIEHHBIX U CKEJETHBIX) (OpMYNT OpraHMYEeCKUX Be-
IIECTB; COCTaBIIATh YpPaBHEHUS XUMHUYECCKHX pEaKIHid M
pacKpbIBaTh ux CYITHOCTb: OKHCITUTENBHO-
BOCCTAHOBUTEJIBHBIX PEAKITUN ITOCPEICTBOM COCTaBIICHUS
AIIEKTPOHHOTO OallaHca 3TUX pPEeaKIMii; peakiuii MOHHOTO
oOMeHa IyTeM COCTABJICHHUS WX TOJHBIX M COKPAMCHHBIX
MOHHBIX YpaBHEHUH

- peakuuii ruJpoJin3a,




- peakuui KOMILIEKCOOOpa3oBaHUs (Ha MpUMEpPEe TU-
POKCOKOMITJIEKCOB IIMHKA W QIIOMHUHHS); MOATBEPKAAThH
XapaKTEepHbIE XHUMHUYECKHUE CBOMCTBA BEIIECTB COOTBET-
CTBYIOIIMMH SKCIEPUMEHTAMU U 3alKCSIMU ypaBHEHHI
XUMHUYECKUX PEAKIIUI;

- yMeTh KJIaccu(ULIUPOBATh HEOPraHUUYECKUE U OpraHuye-
CKHE BEILeCTBA U XUMHUYECKHE PEAKIUU, CAMOCTOSATEIHLHO
BBIOMpATh OCHOBAHMUS U KPUTEPUH JUIS KIACCH(PUKALUU
M3y4aeMbIX XHMHUYECKHX OOBEKTOB; XapaKTepU30BaThb CO-
CTaB M Ba)XKHEHIINE CBOMCTBA BEUIECTB, PUHAJICKAIINUX K
ONpEIETICHHBIM KJIacCaM U TPYIINaM COSIUHEHUN (ITPOCThIe
BEILECTBA, OKCHJbI, THAPOKCUJIbI, COJH; YIIE€BOAOPOMbL,
npocTeie 3(PUphI, CIUPTHI, (EHOIBI, aTbJACTUABI, KETOHBI,
KapOOHOBBIE KUCIIOTHI, CIIOKHBIE 3(PUPBI, )KUPBI, YTIIEBODI,
aMUHBI, aMUHOKHUCJIOTHI, OCJIKH); MPUMEHSTh 3HAHUS O CO-
CTaBE M CBOMCTBAxX BEILECTB JJI SKCIIEPUMEHTAIBHOM IIPO-
BEPKH TUIIOTE3 OTHOCUTEIHHO 3aKOHOMEPHOCTEH MPOTEKa-
HUS XUMUUYECKUX PEAKIMil U TPOTHO3UPOBAHUS BO3MOXKHO-
CTEH UX OCYILECTBIICHHUS;

- YMETh MOATBEPKIaTh HA KOHKPETHBIX MpUMEpax Xapak-
TE€p 3aBUCHUMOCTH PEAKIIMOHHOW CIOCOOHOCTH OpraHuye-
CKHMX COEJIMHEHHMI OT KPATHOCTH U THIA KOBAJIEHTHOMW CBSI-
3u ("JI" u""), B3aMMHOTO BJIMSIHUSI aTOMOB U TPYII aTOMOB
B MOJIEKYJax; a TakKe OT OCOOCHHOCTEH peanu3aiiu pas-
JUYHBIX MEXaHU3MOB MPOTEKAHUS PEAKIIUI;

YMETh XapaKTEpPU30BaThb 3JEKTPOHHOE CTPOEHUE aTOMOB
(B OCHOBHOM M BO30YXXIE€HHOM COCTOSIHUH) U MOHOB XUMH-
yeckux anemeHToB | - 4 nepuonos Ilepuoguueckoil cucre-
mbl J.M. MeHnneneeBa u uX BaJleHTHBIE BO3MOXKHOCTH, HC-
noip3ys moHstus 'S”, "p", "d-saekrpoHHbIe" OpOWTAaNH,
OSHEPTEeTUUYECKHE YPOBHHU; OOBSICHITH 3aKOHOMEPHOCTH W3-
MEHEHUSI CBONCTB XMUMHYECKHX 3JIEMEHTOB M 00pa3yeMbIX
WMHU COSAMHEHUH 0 MEPUOIaM U TPYIIaM;




OK 02. Hcnons3zoBaTh
COBPEMEHHBIE CpPEACTBa
MOWCKA, aHAIM3a M MH-
TepupeTanuu uHPOpMa-
Ml 1 WHPOPMALUOH-

B 001acTH HIEHHOCTH HAYYHOT'O O3HAHMS:

- cOpMHUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH M OOLICCTBEHHOM
MIPaKTUKH, OCHOBAHHOTO Ha JMAJIOre KYJIbTYp, CIIOCOOCTBY-
IOLLETO OCO3HAHUIO CBOETO MECTA B IIOJUKYJIBTYPHOM MHPE;

HbIE€ TEXHOJIOTMH JJIS | - COBEPLICHCTBOBAHNUE A3BIKOBOM U UUTATEIBCKON KYJIb-
BBIITOJIHEHUS 3a7a4 IIPO- | TYypbl KaK CPEICTBA B3aUMOJECHCTBUS MEKIY JIIOABMU U II0- - YMETb CaMOCTOSITENILHO IJIAHUPOBATL M IIPOBOIAUTH
(beccuoHanbHOU Ies- | 3HaHWSA MHpa; XUMHUYECKAN
TEIBHOCTHU -OCO3HAHUE IICHHOCTH HAay4YHOW JEATEIbHOCTH, TOTOBHOCTH HKCIEPUMEHT (TOJIyY€HHE U U3yYeHHE CBOWCTB HEOpraHM-
OCYILECTBJIATh IIPOCKTHYIO U UCCIENOBATEIBCKYIO JEATEIb- YECKUX U OPraHUYECKUX BEIIECTB, KAUECTBEHHBIE pEeaKI[UU
HOCTb MHIUBHUAYAJILHO U B TPYIIIIE; YIJIEBOJOPOJIOB pPa3JIMYHBIX KJIAaCCOB M KHCIOPOACOAEP-
OByajenne yHUBEpPCAIbHBIMH Y4eOHBIMH MO3HABATE/Ib- JKallluX OPraHnvYCCKuX BCHICCTB, PCIICHUMC SKCICPUMCH-
HBIMHU 1eHCTBUAMMU: TAJIBHBIX 3aa4 10 PAaCcIO3HABAHUIO HEOPIaHUYECKHUX U Op-
B) pa6ora ¢ nHpOpMAaLHeii: TaHWYECKHUX BEIIECTB) C COOIIOACHNEM TIPaBUII O€3011acHO-
- BJIQJIETh HABBIKAMHU IOJNyYeHHs] MHPOPMALUU U3 HC- ro oOpalleHus ¢ BellecTBaMH M J1abopaTOpHBIM 000pyI0-
TOYHHUKOB pPa3HBIX THUIIOB, CAMOCTOATCIBHO OCYIIECTBJIATH BaHHEM, (POPMYJINPOBATH LIEIH HCCIICIOBAHN
IIOUCK, aHaJIN3, CUCTEMATHU3AIUI0 U WUHTEPIPETALUI0 HUH- NPEJOCTABIIATh B Pa3IMYHON (opMe pe3ysbTaThl SKCIEpH-
¢dbopmanuy pa3IUUHBIX BUIOB U (hOPM MpeACTaBICHUS; MEHTa, aHATU3UPOBATH U OLIEHUBATH UX TOCTOBEPHOCTD;
- CO3/laBaTh TEKCThl B pa3IUYHbIX (opmarax Cc Yy4eTom -YMETh OCYILECTBIIATH LEJICHAIIPABICHHBIA IIOUCK XUMUYE-
Ha3HaueHUs MHPOPMALIMU U LEJIEBOM ayAUTOpUH, BHIOMpas CKOW MH(OpPMaIMU B Pa3IMYHBIX MCTOYHMKAX (HayuHas W
ONTUMAJIbHYIO (POPMY IPEJCTABICHUS U BU3yalIU3alUy; yueOHO-Hay4YHas JTUTepaTypa, CpeJcTBa MacCOBOM MHGOp-
- OLIEHUBATh JOCTOBEPHOCTH, JETUTUMHOCTh HMH(pOpMa- MaluM, ceTb VIHTEepHET U Apyrue), KpUTHUECKH aHAIN3H-
[IUY, €€ COOTBETCTBHUE IIPABOBBIM U MOPAIbHO-ITHUYECKUM poBaTh XMMHUYECKYI0 MH(OpMalHio, nepepadaTeiBaTh €€ U
HOpMaM; UCMOJIb30BaTh B COOTBETCTBUHU C MOCTABJIECHHON y4eOHOMN
- UCIIOJIb30BaTh Cpe/CTBa MH(OPMAIIMOHHBIX KOMMYHHU- 3aavuen;
KALIMOHHBIX TEXHOJOTMH B PELICHUU KOTHUTUBHBIX, KOMMY- -BJIAJIETh CUCTEMOW 3HAaHUN O METOJaX HAy4YHOIO ITO3Ha-
HUKATUBHBIX M OPTraHM3allMOHHBIX 3aJad C COOJIOJACHHUEM HUS SIBIICHAW IPUPOJBI, MUCHOJB3YEMBIX B €CTECTBEHHBIX
TpeOOBaHUI IPrOHOMUKH, TEXHUKH 0€30IacHOCTH, T'MTHEHBI, HayKax U YMEHHUSAMHU NPUMEHSATH 3THU 3HAHUA IIPU DKCIIE-
pecypcocOepexeHus, MPaBOBBIX U 3TUYECKUX HOPM, HOPM PUMEHTAJILHOM HCCIIEOBAHNUN BELIECTB U U1 OOBSICHEHUS
UH(POPMALIMOHHOM 6€30MacHOCTH; XUMUYECKUX SIBJICHUH, UMEIOIIUX MECTO B IPUPOJE IpaK-
- BJIaJIETh HaBBIKAMU PACIIO3HABAHUS U 3alIUTH HHPOpMa- THYECKOW JEATEIPHOCTH YEJIOBEKa M B IOBCEIHEBHOU
MM, THPOPMALIMOHHOM 6€30M1aCHOCTH JIMYHOCTH; JKU3HH,
OK 04. DddekTuBHO | - TOTOBHOCTh K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTH U Ca- - YMETh IJIAHUPOBATh U BBIINOIHATE XUMHUUYECKHM DKCIIE-




B3aUMOJI€NICTBOBATh "
paboTaTth B KOJUICKTHUBE
U KOMaHe

MOOTPE/ICTICHUIO;
-OBJIaJICHNE HAaBBIKAMH y4e€OHO-HCCIIEIOBATENHCKOM, TIPO-
€KTHOM M COLMAJIbHOM ACATCIbHOCTH;

OBJlaileHHe  YHUBEPCAJbHLIMH KOMMYHHKATUBHBIMH
JeHCTBUSIMM:

0) coBMeCTHas 1eATeJIbHOCTb.

- IOHUMAaTh U MCIOJIb30BaTh MPEUMYIIECTBA KOMAaH/IHON U
WHIUBUAYAIbHON paboOTHI;

- MIPUHUMATH 11€JTU COBMECTHOM NIeATENIbHOCTH, OPTaHU-
30BBIBATh U KOOPJAMHUPOBATH JACHCTBUS MO €€ IOCTUKEHUIO:
COCTABJIATh IUIAH JEHCTBHM, PacHpenessaTh POJIU C YYETOM
MHEHUH Y4YaCTHHKOB OOCYXXIaTh pe3yabTaThl COBMECTHOMN
paboTsr;

- KOOPJIUHUPOBATh U BBIMOJIHATH PabOTy B YCIOBHUSX
pEaTbHOTO, BUPTYAJIBHOTO W KOMOWHHPOBAHHOTO B3aMMO-
JIEHCTBHS,

- OCYIIECTBIIATh TO3UTUBHOE CTPATErHYECKOE IMOBEICHUE B
Pa3IUYHBIX CHUTYAIUsIX, MPOSBISTH TBOPYECTBO M BOOOpA-
JKeHHe, ObITh HHUITHATUBHBIM

OBJaieHHe YHUBEPCAJIbHBIMH PeryJsiTHBHBIMU J1€ii-
CTBUSIMU:

I') IPUHATHE ce0sl M APYTUX JIO/Ieii:

- MPUHUMATh MOTHBBI U apTyYMEHTHI APYTHUX JIOJCH Mpu
aHaJIM3€ PE3YJIbTATOB JIEATEIbHOCTH;

- MPU3HABaTh CBOE MPABO W MPABO JPYTUX JIIOJAEH Ha
OIIIMOKH,

pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP C TIO3UIIUN JPYTOro
YeJI0BEKa;

pUMEHT (IpEeBpaIleHUs] OpPraHMYECKHUX BELIECTB IpU
HarpeBaHuy, TIOJIYy4YE€HUE OSTUIEHA W HU3y4EHHE €ro
CBOMCTB, KaueCTBEHHbIE pPEAKLMU Ha albJIETH]bl, Kpax-
MaJl, YKCYCHYIO KHUCIIOTY; JeHaTypauus OeJIKOB IpH
HarpeBaHUU, LBETHBIE peaKLUU OEJIKOB; MPOBOAUTH pe-
aKIUM MOHHOTO OOMEHa, ONpeAesaTh CPey BOAHBIX pac-
TBOPOB, KaY€CTBCHHBIC PEaKIUU Ha Cyibdar-, KapOoHaT-
U XJIOpUJ- aHMOHBI, HA KaTHOH aMMOHHUS; pellaTh KCIe-
puMeHTalIbHbIE 3a1a4uu 1o teMaM "Meramisl" u "Hewme-
TaJljIbl") B COOTBETCTBHHM C IPAaBUJIaMU TEXHUKU Oe3omac-
HOCTH TIpY OOpAaIlleHHH C BEUIECTBAMHU U Ja0OpaTOPHBIM
000py/ZI0BaHUEM; NPEACTABIATh PE3yIbTaThl XUMUYECKO-
ro dKCIepUMeHTa B (hopMe 3amucu ypaBHEHHH COOTBET-
CTBYIOLIMX peakuuil u (opMyaHpOBaTh BHIBOJBI HA OCHO-
BE 3TUX PE3YJIbTATOB;
-yMETb CaMOCTOSITEJIbHO IUIAHUPOBaTh U MPOBOAUTH XU-
MUYECKUI SKCIIEPUMEHT (IT0JIy4€HHE U U3yUYE€HUE CBOWCTB
HEOPraHMYECKUX U OPraHUYEeCKHX BEIIEeCTB, KaueCTBEH-
HbI€ pEeaKlUU YIJIE€BOJIOPOOB PAa3IMYHbBIX KJIACCOB U KHC-
JIOPOJICOJIEP/KAINX OPraHWYECKUX BEUIECTB, PELICHHE
9KCIIEPUMEHTAJIBHBIX 3aJa4 [0 PacliO3HAaBaHUIO Heopra-
HUYECKUX M OPraHMYECKHUX BEIIECTB) C COOIIO/IEHUEM
npaBml 6e30macHOro oOpallleHus: ¢ BellecTBaMu U jabo-
paTopHBIM 000pYAOBaHHEM, (POPMYIHUPOBAThH LIETUUCCIIE-
JIOBaHMs,

- MPEJOCTaBIATh B PA3IMYHON (opMe pe3yabTaThl

AKCIIEPUMEHTA, aHAaJIU3UPOBATh U OLIEHUBATh UX JOCTOBEP-

HOCTb;

OK 07. ConeiicTBOBaTH
COXPaHEHHIO OKpYXka-
IOILEN Cpeasl, pecyp-
cocOepekeHHIo, MpH-
MEHSTh 3HAHUS 00 U3-

B o0s1acTH 3K0JI0rH4€CKOro BOCIIUTAHUSA
-c(OpPMHUPOBAHHOCTH IKOJIOTUIECKON KYJIbTYpPhI, TIOHUMaHUE
BJIMAHHA COUHUAJIBHO-OKOHOMHUYCCKUX MPOHECCOB Ha COCTO-
SIHUE TIPUPOJHOW M COLMATBHOW Cpefbl, OCO3HAHHE TJIO-
OaJIbHOTO XapakTepa KOJIOTHIECKUX MPooJIeM;

- copmMupoBaTh MPEACTABIECHUSA: O XMMHUYECKOH co-
CTaBJAIOLIEH €CTECTBEHHOHAYYHOW KapTUHBI MUPA, POIU
XUMHH B TIO3HAHUU SIBJICHUN TPUPOJbL, B (HOPMUPOBAHUH
MBILUIEHUS. ¥ KYJIBTYpPbI JINYHOCTH, €€ (PYHKIMOHATBHOM
rPaMOTHOCTH, HEOOXOAUMOM JIJIsl pelIeHHs] MPAKTUYECKUX




MEHEHUH KJIMMATa,
MIPUHITUIIBI OEPeHITn-
BOT'0 ITPOU3BO/ICTBA,
3¢ peKTUBHO AEHCTBO-
BaTh B YPE3BBIYANHBIX

CUTyaluiIXx

- IJIJAHUPOBAHUE U OCYLIECTBICHUE IEUCTBUM B OKpPY-
JKaIoIIeH cpelie Ha OCHOBE 3HAHMS 1eJield YCTOMYMBOIO pas-
BUTHSI YETIOBEUECTBA;

AKTUBHOE HEIpUSATUE ACUCTBUM, NMPUHOCAUIUX BpEI OKpY-
YKAKOUIEN Cpeae;

- YMEHHE IPOrHO3HPOBATh HEOIArONPUATHBIE HIKOJIOTHYE-
CKHE MOCJEACTBUS MIPEANPUHUMACMBIX ACHUCTBUHM, MPEIOT-
BpallaTh UX; paCIIMPEHUE OIbITA JAESITEIIBHOCTH FKOJIOTrnye-
CKOW HalpaBJIEHHOCTH;

OBJIaJICHHE HaBBIKAMU y4eOHO-UCCIIeI0BATEIbCKOM, MIPOEKT-
HOH U COIMAJIbHOMN JIEATEIILHOCTH,

3a7a4 U AKOJOTUYECKH OOOCHOBAHHOI'O OTHOIIEHHS K

CBOEMY 3J0POBBIO U IIPUPOJHOU Cpene;

- yMeThb coOmoJaTh MpaBHia IKOJOTMYECKU LIENeco-
00pa3HOro NoBeJeHUs B ObITY U TPYIOBOM J1€ATEILHOCTH B
LEJIAX COXPAHEHUS CBOETO 30POBbsl U OKPYKAIOLICH IpHU-
POIHOM cpenbl; YyYUTHIBATH OINACHOCTb BO3ACUCTBHA HA
JKUBBIC OPIraHM3MBl OIPEACIICHHBIX BEIECTB, IIOHUMAs
CMBICI TOKa3aTelsd MPEeNeIbHON NOIYCTUMON KOHLEHTpa-
LIMW; YMETh NIPOTHO3UPOBATh, AHAIIM3UPOBATH U OLICHUBATh
C NO3MLIMH 3KOJIOTMYECKOH O0e30IacHOCTH IOCIeACTBUS
OBITOBOM U IPOU3BOJICTBEHHOW JEATENBHOCTH YEIOBEKa,
CBSI3aHHOM C MepepabOTKON BEILECTB; UCIOIb30BATh MOJTY-
YEHHBIE 3HAHUS IS NIPUHATHS TPAMOTHBIX PEIICHUM IIPO-
0J1eM B CUTYalMsIX, CBSI3aHHBIX C XUMHEH;

- YMETb OCO3HABAaTh OMACHOCTb BO3JEHUCTBHS Ha KU-

BbIE OPraHU3Mbl OIPEICIICHHBIX BELIECTB, I[OHUMAs

CMBICII TIOKa3aTeis MPeAeIbHOM JOIMYCTUMOM KOHIICH-

TpalLUH, ¥ TOSACHATh Ha MpUMepax CIocoObl YMEHBIIEHUS

U NPEAOTBPAILLEHUs UX BPEAHOIO BO3 JEHCTBHS HA Opra-

HU3M 4Y€I0BEKA.




B pamkax mporpammbl y4eOHOro mpenMera OOydaroIIMMHUCS OCBAaUBAIOTCSA JIMYHOCTHBIC
(JIP), merampenmernsie (MP) u mnpeamerneie pe3ynbraThl 0a3zoBoro ypomHeil (IIPG) B
cootBeTcTBUU ¢ TpeboBaHusMu ®I'OC cpennero oo1ero oopa3oBaHus.

JIP 01. Poccuiickyto rpakJIaHCKYIO WJIEHTUYHOCTb, ATPUOTU3M, YBAKEHUE K CBOEMY HApOAdy,
YyBCTBa OTBETCTBEHHOCTHU Mepenl PouMHOM, TOpIoCTH 3a CBOM Kpaid, cBoro PoauHy, npouuioe u
HACTOALIEE MHOIOHALMOHAJIBHOTO Hapoaa Poccuu, yBakeHHE TIOCYIapCTBEHHBIX CHUMBOJIOB
(rep6, dmar, rumn);

JIP 02. I'pakaHCKYIO MO3UIMI0 KaK aKTHUBHOTO M OTBETCTBEHHOT'O WIEHA POCCHICKOTO 00IIe-
CTBa, OCO3HAIOIIETO CBOU KOHCTUTYIIMOHHBIE IIpaBa 1 00SA3aHHOCTH, YBa)KaIOIIEro 3aKOH U Ipa-
BOTIOPSAIOK, 00JIAZAIONIEr0 YyBCTBOM COOCTBEHHOTO JOCTOMHCTBA, OCO3HAHHO MPHHUMAIOIIETO
TpPaJMLIMOHHBIC HALMOHAJIbHBIE W OOIIEYEIOBEYECKUE T'yMaHHUCTUYECKHE U JIEMOKpaTHYeCKHe
LIEHHOCTH;

JIP 03. '0TOBHOCTH K ciy’keHuI0 OTEUYECTBY, €ro 3alluTe

JIP 04. CpopMHPOBaHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3-
BUTHUS HAYKU U OOLIECTBEHHON MPAaKTUKH, OCHOBAHHOTO HA JHAJIOTe KYJIbTYp, a TaKKe pa3iny-
HBIX (OpM OOIIIECTBEHHOTO CO3HAHMSI, OCO3HAHHNE CBOETO MECTA B MOJIUKYJIHTYPHOM MHPE;

JIP 05. ChopMUPOBaHHOCTh OCHOB CaMOPAa3BUTHS U CAMOBOCIIUTAHUSI B COOTBETCTBHH C 0OIIIe-
YeJI0OBEYECKUMH IEHHOCTSIMH M HJIeaJIaMH TPAXKAAHCKOTO O0IECTBa; TOTOBHOCTh M CIIOCOOHOCTD
K CAMOCTOSITEJIbHOM, TBOPUECKON M OTBETCTBEHHOM JESTENbHOCTH;

JIP 06. TonepanTHOE CO3HAHWE M MOBEACHHUE B MOJUKYJIBTYPHOM MHUpPE, TOTOBHOCTh U CIIOCO0-
HOCTb BECTHU JAHAJIOT C APYTUMHU JIFOJbMHU, JOCTUTATh B HEM B3aMMOIMOHUMAHUS, HAXOAUTh 001I1e
LU U COTPYAHMYATh JUISl UX JIOCTHXKEHUS, CIIOCOOHOCTh IMPOTHUBOCTOSITh UJIEOJIOTUU IKCTpE-
MHU3Ma, HallMOHaIH3Ma, KCeHO()OoOUH, AUCKPUMUHAIIMU 10 COLIMAJIbHBIM, PEIUTHO3HBIM, paco-
BbIM, HallHOHAJIbHBIM NIPU3HAKaM U JPYTUM HETaTUBHBIM COLMAIbHBIM SIBJICHUSIM;

JIP 07. HaBbIKM COTpYIHUYECTBA CO CBEPCTHUKAMHU, AETbMH MIIAJIIIETO BO3PACTa, B3POCIBIMU B
00pa3oBaTeNbHON, OOMIECTBEHHO MOJIE3HOH, YUeOHO-HCCIeI0BATENbCKOM, MPOSKTHOW U APYTHX
BUJaX JESATEIbHOCTH;

JIP 08. HpaBcTBEHHOE CO3HAHUE M MOBEICHHE HA OCHOBE YCBOCHHS O0LICUEIIOBEUECKIX [ICHHOCTEH;

JIP 09. T'0TOBHOCTB M CITIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCJIE CaMOOOpa30BaHMIO, HA IPOTH-
JKEHUM BCEW KM3HM; CO3HATEIbHOE OTHOIIEHHWE K HENPEPhIBHOMY OOpa30BaHUIO KaK YCIOBHIO
yCIIEHIHOM MpoecCHOHATBHON U 00IIECTBEHHON AEATENbHOCTH;

JIP 10. DcTteTnueckoe OTHOIIEHHWE K MUPY, BKIJIIOYask 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOILICHHIA;

JIP 11. [Ipunsatue u peanusaiuio EeHHOCTEN 310pOBOro U 0e30MmacHoro o0pasa >KM3HHU, MOTPeo-
HOCTH B (DU3MYECKOM CaMOCOBEpPLICHCTBOBAHMH, 3aHATHUSAX CIIOPTHUBHO-03/I0POBUTEIBHON es-
TEIbHOCTBIO, HEMPUATHE BPEIHBIX IPUBBIYEK: KYPEHUs, YIOTPEOIEHUS AJIKOT0JIsl, HAPKOTHUKOB;
JIP 12. bepexHoe, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIIEHUE K (PU3HMUECKOMY U TICUXOJIOTH-
YECKOMY 3[I0pOBBIO, KaK COOCTBEHHOMY, TaK M JIPYIHX JIOAEH, yMEHHE OKa3bIBaTh MEPBYIO IO-
MOIILB;

JIP 13. Oco3nanHbIi BIOOp Oyayiei mpogeccuu U BO3MOXKHOCTEN peain3aliui COOCTBEHHBIX
KU3HEHHBIX IUIAHOB; OTHOLIEHHE K MPO(GECCHOHATIBHON JESITeIbHOCTH KaK BO3MOXKHOCTH yda-
CTHS B pELIEHUH JTUYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIIEHAI[MOHATIBHBIX MPOOIIeM;
JIP 14. ChopMHPOBaHHOCTh 3KOJIOIMYECKOTO MBIIUICHHS, MOHUMAHHUs BIUSHHS COLMAIBHO-
HKOHOMUYECKUX MPOLECCOB Ha COCTOSHUE MPHUPOJHON U COLMANBHON cpenbl; MpHoOpeTeHue
OIIBITA 3KOJIOTO-HAIIPABJIEHHOM 1E€ATENbHOCTH;

JIP 15. OTBETCTBEHHOE OTHOLIEHHUE K CO3JaHUIO0 CEMbU HA OCHOBE OCO3HAHHOTO NMPHUHSTHS LIEH-
HOCTEN CEMENHOU KU3HU.

MP 01. YMeHue caMOCTOSATENBHO OMPEACISITh U NeATSIbHOCTH U COCTABIISAThH IJIAHBI Jes-
TEIBHOCTH; CAMOCTOSITENIBHO OCYILECTBIIATh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH EATEIBHOCTD;
HCIIOJIb30BaTh BCE BO3MOXKHBIE PECYPCHI JUIsl IOCTHIKEHHUS MMOCTABJIEHHBIX IeJIel U peaan3aluu
IUIAaHOB JIESTEILHOCTH; BEIOUPATh yCHEIIHbIE CTPATETHH B Pa3IMYHBIX CUTYAIMSIX;



MP 02. YMeHnne mpoayKTUBHO OOINAThCS W B3aMMOJICHCTBOBATH B MPOIECCE COBMECTHOW JNes-
TEIHHOCTH, YUUTHIBATH MO3UIUU JAPYTUX YYACTHUKOB JEATEIBHOCTH, 3()(PEKTUBHO paspemiarsh
KOH(JIUKTHI,

MP 03. Brnasenue HaBbIKaMH MMO3HABATEIbHON, Y4eOHO-MUCCIEI0BATEIBCKON U TIPOSKTHOM nesi-
TEIbHOCTH, HABBIKAMU pa3peleHus npooieM; CHOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITETbHOMY
MOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3314, IPUMEHEHHIO PA3IMYHbIX METOI0B TO3HAHNS;
MP 04. I'0TOBHOCTB M CITOCOOHOCTBH K CAMOCTOSATEIbHON HH(POPMAIIMOHHO-TI0O3HABATEIILHON JIe-
ATEIHHOCTH, BIIQJICHHE HABBIKAMH MOJy4EHUSI HEOOXOAUMOHN MH(MOpPMAIIUK U3 CIIOBapei pa3HbIX
TUIIOB, YMEHHE OPUEHTHUPOBATHCS B PA3IMUHBIX UCTOUHHUKAX MH(POPMAIK, KPUTHUECKHU OLICHU-
BaTh U HHTEPIPETUPOBATH HHPOPMAIIHIO, TIOTYYAEMYIO U3 PA3TUIHBIX HCTOYHUKOB;

MP 05. YMmeHue ucnoip30BaTh CpecTBa HHPOPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTUI
(manee — KT) B pelieHMH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPraHU3aI[MOHHBIX 3a7a4 C CO-
OnroieHneM TpeGOBaHM IPrOHOMUKH, TEXHUKH 0€30IacCHOCTH, TUTHEHBI, pecypcocOepexeHus,
MPABOBBIX U ATHYECKUX HOPM, HOPM HH(DOPMAIIMOHHONW O€30TIaCHOCTH;

MP 07. YMeHue caMOCTOSITENIbHO OLICHUBATh M MPUHUMATh PELICHUs, ONpeAesIoue cTparTe-
THUIO MOBEJICHUS, C YY€TOM TPAXTAHCKUX U HPABCTBEHHBIX IIECHHOCTEH;

MP 08. Brnagenue sI3bIKOBBIMU CPEICTBAMU — YMEHHE SICHO, JJOTUMHO M TOYHO HM3JaraTh CBOIO
TOYKY 3pPEHUSI, UCII0JIb30BaTh a/ICKBATHBIC SI3bIKOBBIC CPEJICTBA;

MP 09. Brnagenue HaBblKaMU MMO3HABATEIbHON pedIeKCHH KaK OCO3HAHUS COBEpIIAeMbIX JCH-
CTBUM M MBICTUTEIBHBIX MTPOIIECCOB, UX PE3YJILTATOB U OCHOBAHMI, TPAHUI] CBOETO 3HAHUS U HE-
3HaHMS, HOBBIX TIO3HABATEJBHBIX 33a4 U CPEICTB UX JOCTHKCHHUS.

ITP6 01. ChopmupoBaHHOCTH MIPEICTABICHUA O MECTE XUMUU B COBPEMEHHON HAyYHOU KapTHUHE
MUpa; TOHUMAaHHUE POIH XUMHUH B (POPMUPOBAHUU KPYyro3opa U GyHKIHMOHAIBEHON IPaMOTHOCTH
YeJIOBEKa IS PEIICHUs TPAKTUUYECKUX 3a]1ay;

[1P6 02. BrnageHune OCHOBOIMOJATAIOIIMMUA XUMHUYECKUMU MOHSTUSIMH, TCOPUSIMH, 3aKOHAMH U
3aKOHOMEPHOCTSIMU; YBEPEHHOE MOJIb30BAHUE XUMUYECKON TEPMUHOJIOTHEN U CUMBOJIMKOM;
[1P6 03. BnameHue OCHOBHBIMH METOJAaMH HAay4YHOTO MO3HAHUS, HCIOJIb3YEMBIMH B XUMUU:
HaOJII0/IeHue, ONMCaHNue, U3MEPEHNE, SKCIIEPUMEHT; yMEeHUE 00pabdaThiBaTh, OOBSACHITH PE3YJib-
TaThl TIPOBEACHHBIX OIBITOB U JIENaTh BBIBOJbI; TOTOBHOCTh U CIIOCOOHOCTh MPUMEHSATH METOIbI
MO3HAHMUSI TIPU PEIICHUH NMPAKTHUYECKUX 3a/1a4;

[1P6 04. ChopmMupoBaHHOCTH YMEHHS JaBaTh KOJIMUYECTBEHHBIC OIICHKU U MPOBOAUTH PAaCUEThI
M0 XUMHYECKUM (HOpMysiaM U YPaBHEHUSIM;

[TP6 05. Brnagenue mpaBuiiaMu TEXHUKHU OE30MACHOCTHU MPH HCIOJIB30BAHUU XUMHUYECKUX Be-
IIECTB;

[TP6 06. ChopmMupoBaHHOCTH COOCTBEHHOM MO3UIIMH [0 OTHOILIEHUIO K XUMUYECKOW nHpOopMa-
[IUU, TIOJIY9a€MON U3 pa3HBIX UCTOYHHUKOB;

[TP6 07. [nst oOyuaromuxcsi ¢ OrpaHUYEHHBIMH BO3MOKHOCTSIMH 3/IOPOBBSI OBJa/IEHHE OCHOB-
HBIMU JIOCTYITHBIMH METOJIaMU HayYHOT'O IMO3HAHUS;

[TP6 08. Jlns crnenbix ¥ c1abOBUASIINX OOYJArOIIUXCS OBIA/ICHNE MPaBUIaMH 3allCH XUMHUYe-
CKHX (OpMYJI C HCIIOJIb30BAHUEM pelibe(HO-TOUeUHOH cucTteMbl bpaiins



1.5. KosnyecTBO 4acoB, OTBeJeHHOe HA OCBOEHHE MPOrpamMMbl 001e00pa30BaTeJIbHOIO
yueoHoro npeamera OYIL.07 ¥ «Xumus», B TOM 4ucie:

KosmdecTBo 4yacoB Ha OCBOEHHE MTPOrpaMMbl ydeOHOTo nipeamera coctapisieT 40 4acos.
OO0s3aTenbHas aynuTopHas yueOHast Harpy3ka 36 Jacos
CamocrositenbHas (BHeayauTopHas) paboTa coctaBisieT 4 yaca.

1.6. I3mMeHeHnnsi, BHeceHHbIe U pado4yr0 nmporpaMmy no cpapHenuio ¢ IlpumepHoi
nporpammoii mo OVYII:

B cBsi3u ¢ HEOCTATOYHO XOPOIIMM YPOBHEM YCBOEHHS y4eOHOTro mpeaMera «XUMUs
yUalIMMHCs CpeJHUX 00I11e00pa3oBaTebHbIX 3aBEICHHM, 11e1ecO00pa3H0 HavyaTh U3y4YeHHE
yuebnoro npeamera OYIL.07 V «Xumusi», Mo cnenuanbHOCTH CPeTHEr0 NpodecCnOHaIHLHOTO
obpazoBanus TexHojorudeckoro npoduis 19.02.12 TexHoJiorusi NPoAyKTOB MUTAHHUS KH-
BOTHOI'0 MPOMCXOKAEHUs CHavyana ¢ pasznena «O0Imas 1 HeopraHuuecKasi XuMHs», ¢ Imociie-
IYIOIIMM U3y4eHHeM pazzena «Opranudeckas XUMHUSA», COTJIACHO MPUMEPHON MporpamMme 1o
OVII.



2. CTPYKTYPA U COJEPKXAHHUE OBHEOBPA3OBATEJBHOI'O
YYEBHOI'O ITIPEAMETA OVYIL07 Y «XUMMUS».

2.1. O0bem 0011€00pa30BaATEIBLHOIO NPEAMETAa U BUAbI Y4eOHOT0 padoThl

Buj yueoHoii pa6oThl O0BeM B yacax
O0Bem 00pa3oBaTeJIbHOM MPOrpaMMbI Y4eOHOM TUCIATIIIUHbI 40
OcHoBHOE conep:kanue 36

BT. 4.

TEOpETHYECKOe 00yUeHne 20
MPaKTUYECKHE 3aHATHS 16
IIpodeccrnonaibHO OPHMEHTUPOBAHHOE COJEPKAHUE

BT. 4.:

TeopeTuieckoe o0ydeHue 8

MMPAKTUYCCKUC 3aHATUA

CamocTosTenbHas (BHeayIUTOpHas) paboTta

KoncyabTauus

olo| P | w

IMpomexxyTounas aTrecTanus (3a4eT ¢ OLEHKOI, IK3aMeH)




2.2. TemaTuyeckuii NJIaH U coJep:kaHue 001eoOpa3oBaTebHOro yueonoro npeamera OVYIL.07 YV «Xumusi»

Koanl 001ux koMmeTeHI i
(yxa3zaHHbIX B pa3zaene 1.2) u

JIMYHOCTHBIX
HanmenoBanme Coaep:xkanue yueOHOro Mmatepuasia u GopMbl OPraHU3anMNN 1eSITeILHOCTH O0Bem MeTanpeJIMeTHbIX,
pa3iesioB U TeM o0yyaromuxcst B Yacax | MpeIMeTHBIX Pe3yJabTATOB,
(hopMHPOBAHUIO KOTOPBIX
CIOCOOCTBYET 3JIeMEHT
NMPOrpaMMblI
1 2 3 4
OcHoBHOe€ coJepKaHue
Paszzen 1 OBLIAS XUMUSI 24
ITPy 01-03
JIP 01, JIP 04, JIP 05, JIP 07
I'nasa 1 OcCHOBHBIE IOHATHS U 3AKOHbI XUMHUH 4 ’ ’ ’
MP 01-09
OK 01, OK 02
OcHoBHOe coJepKaHue
Tema 1.1. OcHoBHblIe noHsATHSI XuMHH. 3Mepenne BemecTBa. 3aKOHbI XHMHH. 2 ITPy 01-03
Jlexyuonnoe 3anamus 1. CoctaB BemiecTBa. XuMHUeckre 3J1eMeHThI. CIiocoObI JIP 01, JIP 04, JIP 05, JIP 07
CYIIIECTBOBAHUSI XMMHUYECKUX AJIEMEHTOB: aTOMBI, MPOCTHIE M CIIOKHBIC BelIle- MP 01-09
cTBa. BelecTBa MOCTOSIHHOTO M MEPEMEHHOTo cocTaBa. Pacdersl mo ¢opmynam OK 01, OK 02
Macchl, 00bEMa, KOJMYECTBA BEIIECTBA. 3aKOH MOCTOSHCTBA COCTaBa BEIECTB.
BemiectBa MONEKyIsIpHOTO M HEMOJIEKYJSIPHOTO cTpoeHusa. M3mepenue Bere-
cTtBa. Macca aToMOB W MOJIEKYJ. ATOMHasi equHUIA Macchl. OTHOCUTEIHHBIC
aTOMHasl U MOJIEKYJsipHast Macchl. 3aKOH ABOTaApO U €ro ciaeAcTBUs. MONSpHBIi
00BEM BEILIECTB B Ta3000pa3HOM COCTOSTHUU
OcHOBHBIC KJIAaCChl HEOPraHMYEeCKHMX COCJMHEHHMH: OKCH/bI, OCHOBAaHHS, ITPy 01-03
Tema 1.2. KHUCJOTBHI M coyid. ['eHeTHMUecKasi CBA3b MEKAY KJIACCAMHM HEOPraHM4YeCKHX 2 JIP 01, JIP 04, JIP 05, JIP 07
coeIMHEeH Uil MP 01-09
Ilpakmuueckoe 3anamusa 1. llonstre o Kmaccax CoOeAMHEHUH, KiacCU(UKAIUA, OK 01, OK 02

HUX COCTaB, XMMHUUYECKUE CBOMCTBA, MojiyueHue. [IoHATHE O TeHEeTHYECKOM psiie
METAJUIOB M HEMETAJIOB, COCTABICHNE YPABHEHHI PEaKIMi JUIsl OCYIECTBICHUS
MIPEBPALLECHUI




Koabl 001IuX KOMIeTeH M il
(yka3zaHHbIX B pa3jaesie 1.2) u

JIMYHOCTHBIX
HaumeHoBaHue Conep:kanue yuyeOHOro marepuasa u GopMbl OPraHU3aMuM JAesITeJIbHOCTH Oo0bem MeTanpeaMeTHbIX,
pa3aesioB U TeM o0yuyarmuxcst B yacax NnpeMeTHBIX Pe3yJIbTATOB,

(GopMupoBaHNIO KOTOPBIX
CIOCOOCTBYET 3JIEMEHT
NPOrpaMMblI
IIpodeccnonaibHO OPMEHTHPOBAHHOE COJEP:KAHUE
Jlexkyuonnoe 3anamue 1. Vicnosb3oBaHue BEIIECTB Pa3IMYHOrO arperaTHOro co- [Py 01-03
CTOSIHUSL B PA3JIMYHBIX TEXHOJOTUYECKHX CMeECsAX. Paznuuus MexIy cMecsIMu U 2 JIP 01, JIP 04, JIP 05, JIP 07
XUMUYECKUMH COEMHEHUAMM, UCIIOJIb30BAHUE UX B CUCTEME 3EMJICYCTPOICTBA MP 01-09
OK 01, OK 02
Ilpakmuueckoe 3anamue 2. Penienne pacy€THBIX 33724 C MCIIOJIb30BaHUEM I10- [Py 01-03
HATHS «MaccoBasg U 00ObeMHAas JOJIU KOMIIOHEHTOB CMECH, C YUYETOM HMX HCIOJb- 9 JIP 01, JIP 04, JIP 05, JIP 07
30BaHMUsl B CUCTEME 3€MIIEYCTPOMCTBA MP 01-09
OK 01, OK 02
[TPy 01-03
Iepuoanuecknii 3akon u [lepuoguyeckasi cucrema /.. MenaeseeBa B cere JIP 01, JIP 04, JIP 05, JIP 07
I'1aBa 2 4
CTPOCHHS aTOMa MP 01-09
OK 01, OK 02
OcHoBHOE coaepKaHue
Tema 2.1 Iepuoanuecknit 3akoH u Ilepuoamyeckas cucrema JI. U. Menneneesa, 9 [TPy 01-03

Crtpoenue aToma.

Jlekuyuonnoe 3anamusn 2.

OTKpbITHE NTEPHOINYECKOrO 3aKkoHa. IIpennochbuiku: HakoreHue (akTonoruye-
CKOT'0 Marepuania, paboThl  MpPEIIeCTBEHHUKOB (1.B.leGepeiinepa,
A.D.1llankyptya, [Ix.A.Hetonensca, JI.KO.Meiiepa), cpe3n xumukoB B Kapicpyn,
nnyHocTHbIEe KadecTBa [[.MI.MenneneeBa. Otkpsitue J.M.MenneneessiM [lepuo-
IU4ecKoro 3akoHa. M3orombl. COBpeMEHHOE IMOHATHE XWMHYECKOTO JJIEMEHTA.
3akonomepHocTh [.Mo3znu. CoBpemenHas ¢opmynupoBka [lepuonuueckoro 3a-
koHa. Ctpykrypa [leproamdeckoit cucteMbl, Tepruoabl, Tpynbl. JlokazaTrenscTBa
CIIO)KHOCTH CTPOEHHUSI aTOMa: KaTOJHBbIE W PEHTI€HOBCKHUE JIyuH, (oTodddekr,
pPaIMOaKTUBHOCT, JJekTponu3. Ilnanerapnas mozenp aroma J.Pesepdopra.

JIP 01, JIP 04, JIP 05, JIP 07
MP 01-09
OK 01, OK 02




Koabl 001IuX KOMIeTeH M il
(yka3zaHHbIX B pa3jaesie 1.2) u

JIMYHOCTHBIX
HaumeHoBaHue Conep:kanue yuyeOHOro marepuasa u GopMbl OPraHU3aMuM JAesITeJIbHOCTH Oo0bem MeTanpeaMeTHbIX,
pa3jaeiioB U TeM o0yuyarmuxcst B yacax NnpeMeTHBIX Pe3yJIbTATOB,
(GopMupoBaHNIO KOTOPBIX
CIOCOOCTBYET 3J1eMEeHT
NPOrpaMMblI
Crpoenue atoma o H.bopy. CoBpemMeHHbIE NIPEACTABIEHUS O CTPOCHUU aToMa.
KopnyckynsipHO-BOIHOBOM Ayanu3M 4YacTull Mukpomupa. CoctaB aTOMHOIO Sij-
pa. HyKJIOHBI: IPOTOHBI M HEUTPOHBI. M30TOIBI M HYKJIWJIBL. Y CTOWYUBOCTB SIIED.
Tema 2.2 Ilepuogu4HOCTH B MI3MEHEHUH CBOMCTB XUMHMYECKHUX 3JIEMEHTOB M MX COeIH- 2 [Py 01-03
HEHUM. JIP 01, JIP 04, JIP 05, JIP 07
Ilpakmuueckoe 3anamun 2. llepruonnyeckoe M3MEHEHHUE CBOMCTB AJIEMEHTOB: MP 01-09
paguyca aroma; SHEPrUHM MOHU3ALMM; JIEKTPOOTPULATEIbHOCTH. [IpnunHbl H3- OK 01, OK 02
MEHEHHSI METAUNIMYECKUX U HEMETAIUIMYECKUX CBOMCTB 3JEMEHTOB B rpynnax u
nepuojax, B TOM yucie 00ibIInuX U cBepxOombiux. 3HaueHue [lepuoaunyeckoro
3akoHa U Ilepuonnueckon cucreMbl xumudeckux aviemeHToB J.M.Menneneesa
JUTsl pa3BUTHS HAYKU U IOHUMAaHUsI XUMUUYECKOW KapTUHBI MUpa.
ITpogeccroHaIbHO OPUEHTHPOBAHHOE COACPKAHUE
Jlexkyuonnoe 3anamusa 2. Vcnonp30BaHuEe paJuOU30TOMHOIO aHAINW3a, PEHTTe- [Py 01-03
JIP 01, JIP 04, JIP 05, JIP 07
HOBCKOTO M3/y4€HNs B aHAIU3€ MATEPUATIOB, HCTIONB3YEMbIX B TEXHONIOTHYECKHX 2 MP 01-09
cXemax 3eMJIeyCTpOHCTBa OK 01, OK 02
[TPy 01-03
JIP 01, JIP 04, JIP 05, JIP 07
I'maBa 3 Xumnueckas cBs3b. CTpoeHne BemecTna. 4 ’ ’ ’
MP 01-09
OK 01, OK 02
OcHoBHOE cogepKaHue
Tewma 3.1 Buabl xumnueckoii cBsizu. Koopannanmonuble (KOMIIEKCHbIE) COeTUHEHHS. 2 ITPy 01-03

Jlexkuyuonnoe 3anamusn 3. IloHATHE 0 XMMHYECKON CBA3H. THIBI XMMHUYCCKHX
CBSI3€i: KOBAJICHTHAsI, MOHHAs, METaJUIM4YecKkas U BojopoaHas. IlonspHas u He-
MOJISIPHAST CBA3U. DJIEKTPOOTPULIATEIBHOCTh. KpaTHOCTH MOJISIPHOM CBSI3U. 3apsi-
»keHHble yacTuiibl. Monsl. Katnonsl. AHnOHBI. Mexanu3m obpa3oBanus. JloHOD-

JIP 01, JIP 04, JIP 05, JIP 07
MP 01-09
OK 01, OK 02
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JIMYHOCTHBIX
HaumeHoBaHue Conep:kanue yuyeOHOro marepuasa u GopMbl OPraHU3aMuM JAesITeJIbHOCTH Oo0bem MeTanpeaMeTHbIX,
pa3aesioB U TeM o0yuyarmuxcst B yacax NnpeMeTHBIX Pe3yJIbTATOB,
(GopMupoBaHNIO KOTOPBIX
CIOCOOCTBYET 3JIEMEHT
NPOrpaMMblI
HO-aKLENTOPHBIA MexaHu3M. CBOICTBAa COECIMHEHMM C MOHHBIM BHJIOM CBSI3H.
Mexanu3m 00pa3oBaHUs METAITMYECKON CBs3u. Kpucramnnmdeckas peiieTrka Me-
TayuioB. CBOMCTBA METAVIOB M CIUIABOB, OOYCJIOBJICHHBIE THUIIOM KPHUCTAJLIAYE-
cKol pemieTku. [ToHsATHE O MEKMONEKYISIPHOM B3aMMOJCHCTBUU. 3HAUEHUE AJIs
oOpa3zoBanus OuonoimMepoB. ExmHas mpupona XMMHYECKHX CBS3€H: Haludue
pa3IMYHBIX THUIOB CBA3€H B OJHOM BEILECTBE, NEPEXOJ] OJHOrO THIA CBS3U B
Apyrou u T.11. [IoHATHE O KOMIUIEKCHBIX cCOeAMHEHUAX. KOOpAMHAIMOHHOE YHCIIO
KOMIUIeKcooOpa3zoBarens. BuyrpenHsiss u BHemHss chepa KomiuiekcoB. HomeH-
KJIaTypa KOMIUIEKCHBIX coelnHeHu. VX 3HaueHue.
Tema 3.2 ArperaTHoe cocTosiHie BemecTBa. YncThIe BelecTBA M CMECH 2 [Py 01-03
Ilpakmuueckoe 3anamus 3. TUBI KPUCTAUTUYECKUX PEIIETOK THUIIOM: aTOMHBIE JIP 01, JIP 04, JIP 05, JIP 07
MOJIEKYJISIpHbIE, HOHHBIE, MeTaJTNYecKue. Pu3nueckue CBOKMCTBA BEUIECTB C pa3- MP 01-09
HBIM TUIIOM KPHCTAJIMYECKUX peleTOoK. Moienu MoJeKyl HEOPraHMYEeCKUX Be- OK 01, OK 02
mectB 1 Mosiekyn JIHK. Uucteie BemecTBa, ux ucnoibs3oBanue. [lousarue o cme-
CSIX, MPAKTUYECKOE 3HAYCHNE CMECEH, UX pacuer.
ITpogeccroHaIbHO OPUEHTHPOBAHHOE COACPKAHUE
Jlexyuonnvle 3anamusa 3. KoMmiuiekcHbie coelMHEHUsT B TexHUKe lcmonb3oBa- [Py 01-03
M JIP 01, JIP 04, JIP 05, JIP 07
HHE PasIMIHbIX METAJUIOB B NPOU3BOACTBEHHOH JEATENLHOCTH B 000pynoBaHUU 2 MP 01-09
JUTSI CUCTEMBI 36MJICYCTPOMCTBA OK 01, OK 02
ITPy 01-03
Ilpakmuueckoe 3anamusa 3. UucTele BemEeCTBA U CMECH, UX HCIOJIB30BAHUE B
JIP 01, JIP 04, JIP 05, JIP 07
TEXHUKE M TEXHONOTHAX. PacqveTLI cocTaBa BEIIECTBA I MOA00pa pa3IHMuHbIX 2 MP 01’_09 ’ ’
cMecel B CHCTEeME 3eMJICYCTPOMCTBA OK 01, OK 02
r ITPy 01-03
Jgasa 4 OKHCIMTEIBHO-BOCCTAHOBUTE/IbHBIE PEAKIIUH 2

JIP 01, JIP 04, JIP 05, JIP 07
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JIMYHOCTHBIX
HaumeHoBaHue Conep:kanue yuyeOHOro marepuasa u GopMbl OPraHU3aMuM JAesITeJIbHOCTH Oo0bem MeTanpeaMeTHbIX,
pa3aesioB U TeM o0yuyarmuxcst B yacax NnpeMeTHBIX Pe3yJIbTATOB,
(GopMupoBaHNIO KOTOPBIX
CIOCOOCTBYET 3JIEMEHT
NPOrpaMMblI
MP 01-09
OK 01, OK 02
Tema 4.1 HN3meHeHne CBOMCTB 3JIEMEHTOB B 3aBHCHMOCTH OT CTPOEHHMSl MX aToMma. [Py 01-03
Knaccupukauuss OKMCIUTEIbHO-BOCCTAHOBUTEILHBIX peakuuid. OCHOBHbIE 2 JIP 01, JIP 04, JIP 05, JIP 07
OKHUCJIUTE]H ¥ BOCCTAHOBUTEJIH MP 01-09
Jlexyuonnoe 3anamusn 4. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIC peakiuu. Cre- OK 01, OK 02
neHb okucieHus. BoccranoBurenu u oxkucnutend. OKHUCIEHHE U BOCCTAHOBJIE-
HUe. BaxHelme OKHUCIHUTENM M BOCCTAaHOBUTENU. BocCCTaHOBUTENbHBIE CBOU-
CTBa METAJIOB — IMPOCTHIX BemIecTB. OKHUCIUTENbHBIE U BOCCTAHOBUTEIHHBIC
CBOMCTBa HEMETAJJIOB — IPOCTBIX BeUIECTB. BoccTaHOBUTENBHBIE CBOMCTBA Be-
IIECTB, 00pa30BaHHBIX JIEMEHTAMH B HH3IIEH (OTPUIIATEILHON) CTENEeHU OKHC-
neHusi. OKUCIUTENbHBIE CBONCTBA BEUIECTB, OOPAa30BAHHBIX JIEMEHTAMH B BBIC-
mel (MOJIOKUTEIBHOM) CTeneHu OKHcIeHus. OKHCIUTENbHbIE U BOCCTaHOBH-
TeJbHBbIE CBOWCTBA BEIIECTB, OOpPA30BAaHHBIX JJIEMEHTAMU B MPOMEKYTOUHBIX
creneHsx okucienus. Kiaccudukanusi OKMCIUTETFHO-BOCCTAHOBUTEIBHBIX pe-
akuuii. Metoapl cOCTaBIEHUS YPABHEHUN OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii. MeToJ 2JIeKTpOHHOTO OasiaHca
ITpogeccroHaIbHO OPUEHTHPOBAHHOE COACPKAHUE
Jlekyuonnoe 3anamun 4. 3Ha4CHUE OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX pEaK- [Py 01-03
. JIP 01, JIP 04, JIP 05, JIP 07
UM B TEeXHUKe. BiusHMe cpeapl Ha  NPOTEKAaHUWE  OKHUCIHMTENbHO- 2 MP 01-09
BOCCTAHOBUTEJIBHBIX MPOIIECCOB. OK 01, OK 02
ITPy 01-03
. JIP 01, JIP 04, JIP 05, JIP 07
I'maBa § 3aKOHOMEPHOCTH NPOTEKAHUSA XMMHYECKUX pPeaKuii 2 ’ ’ ’

MP 01-09
OK 01, OK 02
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JIMYHOCTHBIX
HaumeHoBaHue Conep:kanue yuyeOHOro marepuasa u GopMbl OPraHU3aMuM JAesITeJIbHOCTH Oo0bem MeTanpeaMeTHbIX,
pa3aesioB U TeM o0yuyarmuxcst B yacax NnpeMeTHBIX Pe3yJIbTATOB,
(GopMupoBaHNIO KOTOPBIX
CIOCOOCTBYET 3JIEMEHT
NPOrpaMMblI
OcHoBHOe coJepKaHue
Tema 5.1 CkopocTh XMMHMYECKHX peakuuid. XHMHYECKOe pPaBHOBecHe. JHEPreTHKA 5 [Py 01-03
XHMHYECKHX peaKkuuii JIP 01, JIP 04, JIP 05, JIP 07
Jlekyuonnoe 3anamua 5. Knaccupukanus XUMUYECKUX PEaKIMA B OpraHUYe- MP 01-09
CKOM W Heopranmyeckod xuMuu. [loHsATHE O XMMHUUYECKON peakuuu. Peakunw, OK 01, OK 02
uaynpe 06e3 M3MEHEHHs KaueCTBEHHOTO COCTaBa BEIECTB: aJUIOTPOIMU3ALHUS H
n3oMepuzanusi. Peakiuu, uaymme ¢ U3MEHEHUEM COCTaBa BEIIECTB: MO YUCTY U
XapakTepy pearupyromux u o0pa3yrIuxcs BeIecTB (pa3ioKeHUs, COSTUHEHHS,
3aMeneHus, 0OMeHa); 10 U3MCHCHHIO CTETICHEH OKUCIICHUS 3JIEMEHTOB (OKHCIIH-
TEJIbHO-BOCCTAHOBUTENIbHBIE U HEOKHCIUTEIbHO-BOCCTAHOBUTENIBHbBIE PEAKIINH);
1o TenjaoBoMy 3 dexTy (3K30- U IHIOTEpMUUECKHE); 10 ¢a3ze (ToMOo- U TeTepo-
TeHHbIE); 10 HANpaBIEHUIO (0OpaTUMbIE W HEOOpAaTUMBIC); MO HCIOIH30BAHHIO
Katajgu3aTopa (KaTaIUTUYECKHE M HEKaTAJIMTUYECKHE); MO0 MeXaHu3My (paiu-
KallbHbIE, MOJIEKYJIIPHBIE U HOHHBIC).BEpOATHOCTh MPOTEKAHUS XUMHUECKUX pe-
akuii. CkopocTh XxuMuueckux peakiuil. [lonsitue o ckopoctu peakiuii. Cko-
POCTb TOMO- U T€TEPOre€HHON peakuuu. DHeprus akTuBauuu. DaKkTOpkl, BIHIIO-
[IMe Ha CKOPOCTh XUMHUYECKON peakify. 3aBUCUMOCTh CKOPOCTH PEAKIIUH OT T0-
BEPXHOCTH COMPUKOCHOBEHUS pPEarupyrommx BemecTB. OOpaTUMOCTh XHMHYeE-
cKkux peakuuil. [loHATHE O XMMUYECKOM paBHOBECUMU. PaBHOBECHBIE KOHIIEHTpa-
uuu. JIMHAMUYHOCTh XMMHUYECKOTO paBHOBecUsl. DakToOpbl, BIMSIONIME HA CMe-
IIEHUE PaBHOBECHS: KOHIIEHTpaIus, AaBieHue, Temneparypa (mpunnun Jle Illa-
TEJIbE).
IIpodeccnoHabHO OPUEHTHPOBAHHOE COJIePKAHUE
Jlexkyuonnoe 3anamus 5. BnusHue KaTtanu3aTOpOB M MHTHOMTOPOB HA TEUCHHE [Py 01-03
2 JIP 01, JIP 04, JIP 05, JIP 07

XUMUYECKON PEaKIIUU B CHCTEME 3eMJICYCTPOMCTBA

MP 01-09
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JIMYHOCTHBIX
HaumeHoBaHue Conep:kanue yuyeOHOro marepuasa u GopMbl OPraHU3aMuM JAesITeJIbHOCTH Oo0bem MeTanpeaMeTHbIX,
pa3aesioB U TeM o0yuyarmuxcst B Yacax | MNpeIMeTHBIX Pe3yJabTaTOB,
(GopMupoBaHNIO KOTOPBIX
CIOCOOCTBYET 3J1eMEeHT
NPOrpaMMblI
OK 01, OK 02
[Py 01-03
PactBopbl. JiekTpoauTuyeckas auccounanus. I'uapoaus cosei. DiekTpo- JIP 01, JIP 04, JIP 05, JIP 07
I'naBa 6 . 4
JIN3 coJleid. MP 01-09
OK 01, OK 02
OcCHOBHOE co/Iep:KaHue
Tema 6.1 PactBopsbl. KoHueHTpanus pacTBopoB. DJIeKTPOJIUTHYECKAS I CCOLUALIHS 2 [Py 01-03
Jlexyuonnoe 3anamusa 6. llonstue o pactBopax. Ouznko-xuMuyeckas nmpupoaa JIP 01, JIP 04, JIP 05, JIP 07
pacTBOpeHHUsI M pacTBOPOB. B3anmMmopelicTBUe pacTBOPUTENS U PACTBOPEHHOI'O MP 01-09
BemecTBa. PactBopumocts BemecTB. CrocoObl BRIpaXKEHUsT KOHIIEHTPAI[UU pac- OK 01, OK 02
TBOPOB: MaccoBasi J10JI1 PacTBOPEHHOI'O BellecTBa (IIPOLIEHTHAs), MOJIIpHas.
Teopus 31€KTPOIUTUYECKON JUCCOIMAUU. MeXaHu3M AUCCOLMAIMY BEIIECTB C
pPa3IMYHBIMU TUTIAMH XUMHUYECKHUX CBsi3ell. Bkian pycCKUX y4eHBIX B Pa3BUTHE
MPEJICTAaBICHU 00 AIEKTPONUTHYECKOU Auccoruanii. OCHOBHBIE MOJIOXKEHUS
TEOPHUH IIEKTPOIUTHUECKON nuccoruanuu. CTeneHb 3JIEKTPOIUTUIECKON TUCCO-
uanuu U GaxTopsl ee 3aBUCUMOCTH. CUIIbHBIE U CPEIHUE dIEKTPOIUTHI. Jlucco-
nuanus Bojabl. Bogopoansiii mokazatenb. Cpexa BOJHBIX paCTBOPOB DIIEKTPOIH-
TOB. Peakiiun oOMeHa B BOJHBIX pacTBOPaX JIEKTPOJIHUTOB.
Tema 6.2 Jucnepcubie cucreMbl. ['maposus coseil. JaeKTpoJin3 2 ITPy 01-03
Ilpakmuueckoe 3anamusn 4. I[lonarue o nucrepcHoit cpene u daze. A’po3oiu. JIP 01, JIP 04, JIP 05, JIP 07
Omynbcnn. Cycnensuu. Mctunnele pactBopsl. Komonaasie cucremsl. I'uaponns MP 01-09
Kak 0OMeHHbIH nponecc. Ob6paTumblil ruponu3 cosell. CTyneHuaThlid THIPOIH3. OK 01, OK 02
IManponu3 opranndeckux BemecTB (OEIKOB, )KUPOB, YIIIEBOJOB, MOTMHYKIEOTH- 2

noB, AT®) u ero 6uonoruueckoe U NpakTuyeckoe 3HayeHue. OMbIIICHHE KUPOB.
Peaknus stepudukanuy. JNeKTPOIU3 pacljaBoB U BOJHBIX PACTBOPOB 3JEKTPO-
mutoB. IIponecchl, npoucxoasiye Ha KaToJe M aHOjE. YPaBHEHUS JJIEKTPOXH-
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JIMYHOCTHBIX
HaumeHoBaHue Conep:kanue yuye0HOro marepuasa u GopMbl OPraHU3anuM JAesITeJIbHOCTH Oo0bem MeTanpeaMeTHbIX,
pa3esioB U TeM o0yyaromuxcst B 4acax | HpeIMeTHBIX Pe3yJbTATOB,
(GopMupoOBaHNIO KOTOPBIX
CIOCOOCTBYET 3J1eMEeHT
NPOrpaMMbl
MUYECKUX IPOLECCOB. DJIEKTPOIU3 BOJIHBIX PACTBOPOB C MHEPTHBIMH 3JIEKTPO-
JIaMy. DJIEKTPOJIU3 BOJHBIX PaCTBOPOB C PACTBOPUMBIMHM 3JieKTpoaaMu. [IpakTu-
4eCKO€ IPUMEHEHHUE 3JIEKTPOIN3a. XUMHUECKUE UCTOYHUKU TOKA. DJIEKTPOAHbIE
NOTEeHIMAbl. Pl cTaHIApPTHBIX 3JIEKTPOJHBIX MOTEHLIMANIOB (3JIEKTPOXUMUYE-
CKUH psii HalpspDKEeHUH MeTaiioB). ["aibBaHMUYECKHE AJIEMEHTHI U MPUHIUIBI UX
pabotbl. CocTaBiieHHE I'aJIbBAHMUECKUX JIEMEHTOB.
IIpogeccuoHaIbHO OPHEHTHPOBAHHOE CO/IePKaHUe
Ilpakmuueckoe 3anamusa 4. Ilpaktuyeckoe npumeHeHue ruaposmsa. Heobpa-
THMBIN TUJPOJIN3 OPraHUYECKUX U HEOPraHNYECKUX COCIUHEHUN U €r0 3HAYCHHE ITPy 01-03
B [IPAKTUYECKOU JeATeNbHOCTH yenoBeka OOpa3oBaHue ralbBAaHMUECKUX Hap MpH 5 JIP 01, JIP 04, JIP 05, JIP 07
XUMHUYECKHX Iporeccax. [‘albBaHNYECKHE DJIEMEHTHI, IIPUMEHSIEMbIE B KU3HMU: MP 01-09
CBHUHIIOBAas aKKyMYJSATOpHas Oarapesi, HUKEIb-KaJMHEBblEe OaTrapeu, TOIUIMBHBIE OK 01, OK 02
JJIEMEHTHI.
Pasnea 2 HEOPT'AHNYECKAA XUMMUSA 4
ITPy 01-03
JIP 01, JIP 04, JIP 05, JIP 07
I'maBa 7 O0mas xapaKkTepucTHKa HEMETAJVIOB 6 ’ ’ ’
MP 01-09
OK 01, OK 02
OcHoBHoOe€ coJepkaHue
Tema 7.1 OO6mme cBOlicTBa HeMeTAJLJIOB. IIpeacTaBUTE I HEMETAJLJIOB. 2 ITPy 01-03

Jekyuonnoe 3anamusa 7. OCOOCHHOCTSIX CTPOSHUSI aTOMOB — HEMETAJUIOB U Xa-
paKTepe M3MEHEHHSI CBOMCTB HEMETAJIOB B 3aBUCUMOCTH OT TOJIOKEHHS ATHUX
anemeHTOB B [lepuonnyeckoii cucreme J[.M1.MenneneeBa, ocoOeHHOCTEH UX KpHU-
CTAJUTMYECKOTO CTPOCHUS M (U3UYECKUX CBOMCTB 00pa3yeMbIX HMH TPOCTHIX
BEILIECTB, O MPUYMHAX auioTponuu. M3ydyeHune cocraBa Bo3nyxa. 3aKOHOMEPHO-
CTM M3MEHEHHUsI CBOWCTB 3JIEMEHTOB B Mpeenax MallbIX MEePUOJO0B M TJIABHBIX

JIP 01, JIP 04, JIP 05, JIP 07
MP 01-09
OK 01, OK 02
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JIMYHOCTHBIX
HaumeHoBaHue Conep:kanue yuye0HOro marepuasa u GopMbl OPraHU3anuM JAesITeJIbHOCTH Oo0bem MeTanpeaMeTHbIX,
pa3aeyioB u TeM o0yuyarmuxcsi B yacax NpeJIMeTHBIX Pe3yJIbTATOB,
(GopMupoOBaHNIO KOTOPBIX
CIOCOOCTBYET 3JIEMEHT
NPOrpaMMblI
noarpymni. CBSI3U MEXIy COCTaBOM, CTPOCHHEM M CBOMCTBAMHU HeMeTasuioB. [a-
norensl. dTop. Xmop, bpowm. Wox. Bronorndeckoe 3HauYeHHE, HAXOXKICHHE B
npupo/ie, ucnoiyibzoBanue. Xanbkorensl. Kucnopoa. Cocta Bo3ayxa. O3oH. Cepa
U ee COeMHEHUs, UX IpakThuueckoe npumeHenue. Azot. @ocdop. Ux Haxoxne-
HUE B npupoje. AmutoTporHsie Mogudukanuu ¢ochopa. bruonornueckoe 3nave-
Hue. bpom u ero coenunenus
IIpodeccnonaibHO OPMEHTHPOBAHHOE COJIEP:KAHUE
Jexkyuonnoe 3anamuna 7. CoequHEHNs a30Ta U CEPbl, UX MPAKTUYECKOE HCIOJIb- [Py 01-03
JIP 01, JIP 04, JIP 05, JIP 07
30BAHUE Ha IPOU3BOACTBE 1 B TEXHUKE, B TOM YHCIIE NPH PEMOHTE U DKCILTyaTa- 2 MP 01-09
UK 000PYIOBAHUS B CUCTEME 3eMJICYCTPOMCTBA OK 01, OK 02
ITPy 01-03
JIP 01, JIP 04, JIP 05, JIP 07
I'naBa 8 O01mas xapakTepucTHKa MeTaJlJIOB 2
MP 01-09
OK 01, OK 02
OcHoBHOE coaepKaHue
Tema 8.1 Oo0mme cBoiicTBa meta/luioB. IlpeacTraBuresin MeTaJIOB. 2 ITPy 01-03
Ilpaxkmuueckoe 3anamusa 5. Mertannel. [lonoxeHne METaIOB B NEPUOANUECKON JIP 01, JIP 04, JIP 05, JIP 07
cUCTeMe U 0COOEHHOCTH CTpOeHUS uX aTtoMoB. [IpocThie BelecTBa — METaJLIbI: MP 01-09
CTPOCHHE KPUCTAIUIOB M METAJUINYECKasi XUMUdeckas cBsa3b. O0mue pusnyeckue OK 01, OK 02

CBOMCTBA METAJNIOB M X BOCCTAaHOBHUTEILHBIC CBOMCTBA: B3aMMO/ICIICTBHE C He-
MeTauTaM# (KUCITOPOIOM, TajJoreHaMu, Cepoil, a30TOM, BOJOPOJIOM), BOJOU, KHUC-
JI0TaMH, PacTBOPAMHU COJIEH, OpPraHMYECKUMM BEUIECTBAMHU (CIUpPTaMH, rajuore-
HaJgKaHaMm#, (EHOJIOM, KHUCJIOTaMH), menodyaMu. OKCUIBI U THAPOKCHUIIBI METal-
JIOB. 3aBUCHMOCTb CBOMCTB 3THUX COCAMHCHHUN OT CTCIICHCH OKHMCIICHHUS METAILJIOB.
Kopposusi meraminoB. XuMudeckas KOPpO3Usi. DIEKTPOXUMHUUYECKAsT KOPPO3Hs.
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JIMYHOCTHBIX
HaumeHoBaHue Conep:kanue yuye0HOro marepuasa u GopMbl OPraHU3anuM JAesITeJIbHOCTH Oo0bem MeTanpeaMeTHbIX,
pa3esioB U TeM o0yyaromuxcst B 4acax | HpeIMeTHBIX Pe3yJbTATOB,
(GopMupoOBaHNIO KOTOPBIX
CIOCOOCTBYET 3J1eMEeHT
NPOrpaMMblI
Crioco0sI 3aIUTEl METAJUIOB OT KOoppo3uu. OOIIHe CriocoObl MOTYYCHHUS METa-
noB. Metamsl B npupozie. MeTainyprusi 1 €e BUJbL: IUPO-, THAPO- U IIEKTPOME-
tautyprus. OOmas XxapakTepucTUKa 3J€MEHTOB noarpynnsl. lllenounsie meTai-
nel. Hatpuii, kanuit u ux coenunenus. Meap u ee coenunenus. Llllenounozemens-
Hble MeTautel. Kaneimii n ero coenquuenus. Lluak u ero coequnenus. OOmas xa-
paKkTepHUCTHUKA JIEMEHTOB MOJATPYIMIbl. ATIOMUHUN U ero coeauHenus. Ckanaui
u ero coenuHenus. OO01as XapakTepruCTUKa 3JIEMEHTOB MOATPYIIbl. TUTaH U ero
coequHeHus. Bananuii u ero coeaunenus. OOImas XxapakTepuCTHKa JIEMEHTOB
NOArpynHnbl. XpoM, MapraHell, )Keje30 U UX COSUHEHMSL.
IIpodeccnoHaIbHO OPUEHTHPOBAHHOE CO/IEPKAHNE
Ilpakmuueckoe 3anamua 5 3HauyeHUE METAJUIOB B TEXHUKE. DIEKTPOIU3 pac- [Py 01-03
o JIP 01, JIP 04, JIP 05, JIP 07
IUIABOB M PAacTBOPOB COCAMHEHHH METAJIOB M €ro MPAakTHYeCKoe 3HAYCHHE, B 2 MP 01-09
TOM YHCIIE IPH PEMOHTE U DKCIUTYaTallUH B CUCTEME 3€MIIEYCTPOICTBa OK 01, OK 02
Pa3nea 3 OPITAHHUYECKAS XUMUSA 12
I'maBa 9 ITPy 01-03
. JIP 01, JIP 04, JIP 05, JIP 07
Teopusi cTpoeHnst opraHnyecKuX coeJUHEeHH. YT1eBoA0poabI. 4 MP 01-09
OK 01, OK 02
OcHoBHOE cogepKaHue
Tema 9.1 Teopusi crpoennss Opranunyeckux coequHennii A.M. byrtaeposa. Ilpeness- 2 ITPy 01-03
HbI€ YIJIEBOOPOAbI JIP 01, JIP 04, JIP 05, JIP 07
Jlexkyuonnoe 3anamusa 8. Ilpennocslnku cozganus Teopuu cTpoeHus. OCHOBHbIE MP 01-09
nosioxkeHus teopun crpoeHus A.M.bytiepoBa. XUMHUYECKOE CTPOCHUE U CBOM- ) OK 01, OK 02

cTBa opranuueckux BemiecTB. [lonstTue 00 mzomepun. CrocoObl 0TOOpakeHUS
CTpOoeHHUst MOJIEKYIBI (hopmyasl, Moaenn). 3HaueHne Teopuu A.M.bytineposa aiis




HauMenoBanue
pa3aesioB U TeM

Conep:kanue yuyeOHOro marepuasa u GopMbl OPraHU3aMuM JAesITeJIbHOCTH
o0yuyarmuxcst

O0BeM
B 4yacax

Koabl 001ux KoMneTeHun i
(yka3zaHHbIX B pa3jaesie 1.2) u
JIMYHOCTHBIX
MeTanpeIMeTHbIX,
NnpeMeTHBIX Pe3yJIbTATOB,
(GopMupoBaHNIO KOTOPBIX
CIOCOOCTBYET 3JIEMEHT
NPOrpaMMblI

pa3BUTHS OPraHUYECKON XMMHUM U XUMUYECKUX NPOrHO30B. CTpoeHue aToMa yr-
jepojia. DIIEKTpOHHOE O0JIaKo M OpOuTallb, S- U P-OpOUTAIH. DIEKTPOHHbIE U
3NIEKTPOHHO-Tpaduyeckue GopMyiIbl aTOMa yriaepoja B OCHOBHOM U BO30YKICH-
HOM cocTosiHUAX. KoBaneHTHast XUMUYecKas CBsI3b U €€ KilacCu(UKalus 1o Cro-
co0y mepekpbIBaHus opOuTaneit (o- u n-cBszu). [lonstue rudpuamsanmu. Kiac-
cu(UKalMsg OpPraHMYECKUX BELIECTB B 3aBHCUMOCTH OT CTPOEHUS YIJIEPOIHOMN
uenu. [lonsatne dynknuoHansHON Tpynmbsl. Kiaccudukanus opraHu4ecKux Be-
IIECTB 0 TUIY (GYHKIHMOHAIBHOMN rpymnibl. ['oMonorndyeckuii psa merana. OcHo-
Bbl HOMEHKJIATYPBI OPraHMYECKUX BELIECTB. TpuBHAIbHBIE Ha3BaHWs. Panuo-
HaJbHasi HOMEHKJIATypa Kak npeamecrseHHnna HoMeHkiaTypel [UPAC. Ilonstue
o Buaax uzomepuu. Haxoxzaenue B npupoze. CoiicTBa. XapaKTepHble peaKIHH,
[IPAKTHUYECKOE IPUMEHEHUE.

Tema 9.2

HenpeneabHble yrijieBoaopoibl. AJIKeHbI. AJIKAAHeHbl. AJIKMHbI. ApOMAaTH-
yeckHe yriesoaopoasbl. bensoJ. Ilpupoanbie HCTOYHMKH YIJIEBOJAOPO/I0B

Ilpakmuueckoe 3anamusn 6. I'oMonOTUYECKHUI PSAABl HEMPEAETbHBIX YIIIEBOIO-
ponos. Ilonarue o Bunax nsomepun. Haxoxnenue B npupoae. Coiicta. Xapak-
TEpHbIE pEaKLUH, MPAKTUYECKOe NpUMEHEHue. ['oMonoruueckuil psiibl Hempe-
JENBHBIX yriaeBonoponos. [lonsaTue o Bunax nzomepun. Haxoxaenue B npupose.
CpoiicTBa. XapaKTepHble peaklid, MpakTHUYecKoe NpuMeHeHue. ['omonornye-
ckuil pan 6ensona. [lonarue o Bunax nzomepuu. Haxoxnenue B npupoze. Coii-
cTBa. XapakTepHble peaKIiiy, MpaKkTHueckoe npuMenenue. [lepepaborka HedTH,
MIPUPOIHOTO Ta3a, KAMEHHOIO YIJIsl U UX MCIIOJIb30BAHME B KAUECTBE TOIUIMBA U
CBIPBS Il XMMUYECKOM MPOMBIIIIEHHOCTH

[TPy 01-03

JIP 01, JIP 04, JIP 05, JIP 07
MP 01-09

OK 01, OK 02

IIpogeccnoHaIbHO OPUCHTHPOBAHHOE COJACPKAHUE

Ilpakmuueckoe 3anamusa 6. Vcrionb30BaHre MPOAYKTOB MepepadoTku HehTH U
IIPUPOJHOTO Ta3a IPH 3KCILTyaTallud ¥ PEMOHTE B CUCTEME 3€MJIEYCTPOICTBA

TPy 01-03
JIP 01, JIP 04, JIP 05, JIP 07




HauMenoBanue
pa3aeyioB u TeM

Conep:kanue yuye0HOro marepuasa u GopMbl OPraHU3anuM JAesITeJIbHOCTH
o0yuyarmuxcsi

O0BeM
B 4yacax

Koabl 001X KoMneTeHun i
(yka3zaHHbIX B pa3jaesie 1.2) u
JIMYHOCTHBIX
MeTanpeIMeTHbIX,
NpeJIMeTHBIX Pe3yJIbTATOB,
(GopMupoOBaHNIO KOTOPBIX
CIOCOOCTBYET 3JIEMEHT
NPOrpaMMbl

MP 01-09
OK 01, OK 02

I'masa 10

Knc.ﬂoponocouepmaume OpraHn4e€CKue COCAUNHECHUs.

ITPy 01-03

JIP 01, JIP 04, JIP 05, JIP 07
MP 01-09

OK 01, OK 02

OcHoBHOE CoacpKaHue

Tema 10.1

Cruptbl U QeHoubl. Anbaeruabl U KeToHbl. KapOoHoBbIe KHCI0TBI. Cl102K-
Hble 3(¢UpHI. YI1eBObI.

Jlekyuonnoe 3anamusa 9. Knaccudpukaius cnupro. BausiHue ctpoeHus cnupTtoB
Ha uX (QU3M4ecKue cBoWcTBa. ['oMoIOornyeckuil psii MpeaeabHbIX OJJTHOATOMHBIX
cnupToB. OTAENbHBIE NPEACTABUTENN AIKAaHOJIOB. METaHoII, €ro NpOMBIIIIEHHOE
MOJIyY€HHE U NPHUMEHEHHE B MPOMBIIIJIEHHOCTH. MHOroaroMusle coupthbl. OT-
JieNIbHbIE TPEACTAaBUTENU: 3TUJICHIIIMKOIb, TIIMLEPHUH, CIIOCOOBI UX MOJIYYEHU,
npaktuueckoe npumeHenue. ®enon. Ilpumenenue denona. 'omonoruueckue ps-
1Bl aJbJErHJI0B U KeTOHOB. [IoHATHE O KapOOHWIBHBIX COEJUHEHUsX. Peakuun
MOJIMKOHACHCAIMHN: 00pa3oBaHue (GeHosohopMallbIeruaHbIX cMoi. [loHsTHe O
KapOOHOBBIX KHMCJIOTaxX U UX Kiaccudukaus.. CTpoeHre 1 HOMEHKIAaTypa CIIOXK-
HbIX 3¢upoB. XKupbl kak ciaoxHble 3¢upsl rauueprHa. KapOoHOBbIE KHCIOTHI,
BXOJAIIME B COCTaB )KMPOB. 3aBUCUMOCTh KOHCUCTEHIIMM KUPOB OT UX COCTaBa.
XHWMHYECKHE CBOMCTBA JKMPOB: TMIPOJIN3, OMBUICHHE, THIPUPOBaHUe. brosoru-
Yyeckas pojib JKUPOB, UX HUCIOJIb30BaHUE B OBITY M MPOMBIIUIEHHOCTH. [loHsTHE
00 yrneBogax. Knaccudukanms yrneBogoB. Monocaxapunbl. ['mroko3za. dpykro-
3a. Puboza. Jlesokcupubosa. Haxoxaenue B npupone, npuMeHenue. Ju- u nonu-
caxapu/ipl, NMPEICTAaBUTENN KaXJ0M TIpynnel yrieBonoB. Caxaposa. Jlakrosza.
Kpaxman. [emnono3a. buonornueckas posib yriieBOJOB, MX 3HAUYEHUE B KM3HU

[Py 01-03

JIP 01, JIP 04, JIP 05, JIP 07
MP 01-09

OK 01, OK 02




Koabl 001IuX KOMIeTeH M il
(yka3zaHHbIX B pa3jaesie 1.2) u

JIMYHOCTHBIX
HaumeHoBaHue Conep:kanue yuyeOHOro marepuasa u GopMbl OPraHU3aMuM JAesITeJIbHOCTH Oo0bem MeTanpeaMeTHbIX,
pa3aesioB U TeM o0yuyarmuxcst B yacax NnpeMeTHBIX Pe3yJIbTATOB,
(GopMupoBaHNIO KOTOPBIX
CIOCOOCTBYET 3J1eMEeHT
NPOrpaMMblI
YeJI0OBeKa U 00IIecTBa
IIpodeccrnoHaIbHO OPUEHTHPOBAHHOE COJIEPKAHNE
Jlexkuuonnoe zauamusn 9. buonorudeckoe aercTBue MeTaHolia. @usmoioruye- [Py 01-03
. JIP 01, JIP 04, JIP 05, JIP 07
CKoe jielicTBre 3TaHoja. TexHuka 0€30MacHOCTH MPH MCIIOIb30BAHUH B TEXHUYE- 2 MP 01-09
CKHX IEJISIX CITUPTOB. OK 01, OK 02
I'naBa 11 [Py 01-03
A30TOCOA€epKalIMe OPTAaHUYeCKHE COeTMHEHMSI. 2 JIP 01, JIP 04, JIP 03, JIP 07
MP 01-09
OK 01, OK 02
OcHoBHoOe cojepkaHue
Tema 11.1 AMuHBI. AMUHOKHCJIOTBI. Besikn. HykiiemHOBbIe KHCTIOTBI 2 ITPy 01-03

Ilpakmuueckoe 3anamusa 7. Ilonsatne 06 aMuHax. XMMHUYECKUE CBOHCTBA aMu-
HOB. AMHUHBI KaK OpraHMYeCKHe OCHOBAHHUS, UX CPAaBHEHUE C aMMHUAKOM U Jpy-
MMM HEOPraHN4YECKMMH OCHOBaHUAMHU. AHMIIMHOBBIE KpacuTenu. [IpumMenenue u
noyiyueHue aMuHOB. [loHsATHE 00 aMHHOKHMCIIOTaX, UX KJacCU(PHUKALUsI U CTpoe-
Hue. HoMeHKkiaTypa aMUHOKHUCIIOT. bunonspHbele HOHBL. Peaknun KoHAEHCAalUN.
[lentunHas cBsa3b. benku kak mpupoaHble noiaumepsl. IlepBryHas, BTopu4Hasd,
TpPETUYHAsl MU YETBEPTUYHAS CTPYKTYphl OenkoB. PuOpuIsApHbIe U TI00YIIsIpHBIE
Oenku. XMMUYECKHe CBOMCTBA OENKOB: FOpeHHe, JeHaTypalus, THIPOIu3, Kade-
CTBEHHbIE (IIBE€THBIE) peakiuu. HykiienHOBbIE KUCIIOTHI KaK MPUPOAHBIE OJIUME-
pel. Hykneotuasl, ux crpoenue, npumepsl. AT® u AJI®, ux B3aumornpespaiie-
Hue U poinb dtoro npornecca B npupoge. Ilonstue JHK n PHK. Crpoenune JTHK,
ee MepBUYHAs U BTOpPHYHAs CTPyKTypa. KoMIieMeHTapHOCTh a30TUCTBIX OCHO-
Banuil. Perummkanus JJHK. Ocobennoctu crpoenuss PHK. Tuner PHK u ux Ouo-
noruyeckue @ynkuuu. Ilonstue o TpouyHOM KOjie (KOJOHE)

JIP 01, JIP 04, JIP 05, JIP 07
MP 01-09
OK 01, OK 02




Koabl 001IuX KOMIeTeH M il
(yka3zaHHbIX B pa3jaesie 1.2) u

JIMYHOCTHBIX
HaumeHoBaHue Conep:kanue yuyeOHOro marepuasa u GopMbl OPraHU3aMuM JAesITeJIbHOCTH Oo0bem MeTanpeaMeTHbIX,
pa3iesioB U TeM o0yyaromuxcst B 4acax | HpeIMeTHBIX Pe3yJbTATOB,
(GopMupoBaHNIO KOTOPBIX
CIOCOOCTBYET 3J1eMEeHT
MPOrpaMMBblI
IIpogeccnoHaIbLHO OPHEHTHPOBAHHOE CO/IEPIKaAHUE
[Py 01-03
Ilpakmuueckoe 3anamus 7. AHWIMHOBBIC KPACHUTENH, HCIIOJIH30BAHHBIC IPU 2 JIP 01, JIP 04, JIP 05, JIP 07
PEMOHTE U 3KCIUIyaTalluH B CUCTEME 3EMIICYCTPOICTBA MP 01-09
OK 01, OK 02
I'naBa 12 [Py 01-03
BbicokoMosIeKyIsIpHBbIE COeIMHEeHM I 2 JIP 01, JIP 04, JIP 05, JIP 07
MP 01-09
OK 01, OK 02
OcCHOBHOE cO/Iep:KaHue
Tema 12.1 Bricokomonekyasipubie coenuHenus (moaumepsi). IIpupoanbie U CHHTETH- 5 TPy 01-03
YecKHe MmoJuMepbl JIP 01, JIP 04, JIP 05, JIP 07
Ilpakmuueckoe 3anamusa 8. Ilomumepbl — NpoCThIE U CIIOXKHBIE BemecTBa. Op- MP 01-09
raHndyeckue nonumepsl. CriocoObl UX MOJNyYEHHs: PeakUuu MOJIMMEpH3alud U OK 01, OK 02
peakuuu noaukoHaeHcauuu. CTpyKTyphl TOJIMMEPOB: JIMHEHHBIE, Pa3BETBICHHbIE
U npocTpaHcTBeHHble. Kitaccudukanys nmoiauMepoB MO pa3iuyHbIM MPU3HAKAM.
[TonsiTve 0 cuHTETHYECKUX BoJIOKHAX. [loauamMuIbl M MoJIMaMHIHbIE CUHTETHYE-
CKHe BOJIOKHA. CHHTETHYECKHE BOJIOKHA: KAIIPOH, YHAHT
ITpogeccroHaIbHO OPUEHTHPOBAHHOE COACPKAHUE
Ilpakmuueckoe 3anamusa 8. CTpyKTypUpOBAHUE NOJIMMEPOB: BYJIKAHU3AMUS Ka- ITPy 01-03
YUYYKOB, JyOsieHue OelIKOB, OTBEP)KACHUE MOJUKOHJCHCALMOHHBIX MOJIMMEPOB, 5 JIP 01, JIP 04, JIP 05, JIP 07
UX IpaKkTUYeCKOoe 3HadeHHe. Mcnosp30BaHME NMOJMMEPHBIX MAaTEPHAIOB B JKC- MP 01-09
ITyaTallMi U PEMOHTE B CUCTEME 3€MJIEYCTPONCTBA OK 01, OK 02
I'aasa 13 ITPy 01-03
buojornyecku aKTUBHbIE COeTMHEHUS 2 JIP 01, JIP 04, JIP 05, JIP 07

MP 01-09




Koabl 001uxX KOMIeTeH M il
(yka3zaHHbIX B pa3jaesie 1.2) u

JIMYHOCTHBIX
HaumeHoBaHue Conep:kanue yuye0HOro marepuasa u GopMbl OPraHU3anuM JAesITeJIbHOCTH Oo0bem MeTanpeaMeTHbIX,
pa3esioB U TeM o0yuyarmuxcsi B yacax NpeJIMeTHBIX Pe3yJIbTATOB,
(GopMupoOBaHNIO KOTOPBIX
CIOCOOCTBYET 3J1eMEeHT
NPOrpaMMbl
OK 01, OK 02
Tema 13.1 Buojgornyeckn akruBHbIe coennHenus. Hanorexuosgornu. buorexnosornn 2 [Py 01-03
Jexkyuonnoe 3anamusa 10. Knaccupukaiusi OMOJIOTMUECKH aKTUBHBIX COCIMHE- JIP 01, JIP 04, JIP 05, JIP 07
Hui. @epMeHThI, TOPMOHBI, BUTAMHUHBI, JIEKaPCTBEHHbIC TIpenapaThl. [loHsaTHe o MP 01-09
XUMHUYECKHUX TEXHOIOrusAX. HaHOMHIYCTpHs, COBPEMEHHBIE HANPABIICHUS pa3BU- OK 01, OK 02
tusi. buorexnonoruu. I'ennas nnxxenepus. Knonuposanue. Kynbrypa Tkanen.
IIpogeccuoHaIbHO OPHEHTHPOBAHHOE CO/IePKaHUe
Jexkyuonnoe 3amamusn 10. Vicnonb3oBaHUE COBPEMEHHBIX TEXHOJIOIMYECKUX [Py 01-03
JIP 01, JIP 04, JIP 05, JIP 07
NPHEMOB A1 MCTIONB30BAHNS TPH PEMOHTE M OKCILIYaTallin B CHCTEME 3eMIle- 2 MP 01-09
YCTpOMCTBa OK 01, OK 02
36
Camocmoamenvnan paboma 4
IIpomexxyTouHas aTTecTanus (3IK3aMeH)
Hroro 40




3. XAPAKTEPUCTUKA OCHOBHBIX BUJOB YUYEBHOI JESTEJIBHOCTH
OBYYAIOILIUXCS

Conep:xanue 00y-
YeHHUsl

XapakTepucTHKA OCHOBHBIX BH/IOB /IeATEJIbHOCTH CTY/I€HTOB (Ha YpOBHeE
Y4eOHBbIX JIeHiCTBHI)

Baskneiinime
XHMHYECKHe
MOHATHSA

YMeHue naBaTh ONPEEIICHUE U ONEPUPOBATh CIEAYIOIIMMU XHMHUYECKUMU
MOHATHUSIMH: BEILIECTBO, XMMUUYECKUN 3JIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEIb-
HbI€ aTOMHAasi U MOJIEKYJIIpHAsl MAacChl, UOH, aJUIOTPOIHUs, U30TOIbI, XUMHYE-
CKasi CBfA3b, DJIEKTPOOTPULIATEIBHOCTh, BAJIEHTHOCTb, CTEMEHb OKHCIICHUS,
MOJIb, MOJISIPHASI Macca, MOJIAPHBINA 00BEM Ta3000pa3HbIX BEIIECTB, BELIECTBA
MOJIEKYJISIPHOTO U HEMOJIEKYJIIPHOTO CTPOCHHSI, PACTBOPDI, AIEKTPOJIUT U He-
ANEKTPOJIUT, AIEKTPOJIUTHYECKAS] UCCOLMALINS, OKUCIUTEIh U BOCCTAaHOBU-
TeJb, OKUCICHHE U BOCCTAHOBJICHHE, TEIUIOBOM 3(PQeKT peakiuu, CKOpoCTh
XMMHUYECKON peakluy, KaTajau3, XUMHUYECKOE PaBHOBECHE, YIJIEPOJHBIN CKe-
neT, QyHKUMOHAJIbHAS TPYIINa, H30MEpHUsl, TOMOJIOTHS

OcHoBHBIE
3aKOHBI
XUMHUH

@OopMyIMpPOBaHHE 3aKOHOB COXPAHEHMS MACCHI BEUIECTB M IIOCTOSHCTBA CO-
CTaBa BEILECTB. Y CTaHOBKAa MIPUYMHHO-CJIEICTBEHHOM CBSI3U MEXy coJepikKa-
HUEM ITHX 3aKOHOB M HAIMMCAHWEM XMMHYECKHUX (OPMYII U YpaBHEHHH. Y cTa-
HOBKA 3BOJIFOLIMOHHOM CYIITHOCTH MEHJIEIEEBCKOM M COBPEMEHHOM (hopMyu-
poBok nepuoanyeckoro 3akoHa JI.11. MenzaeneeBa. O0bsacHeHnEe HrU3HMUECKOTO
CMBICJIa CUMBOJIMKU NEPUOJNYECKON TaONIMIbl XUMUUECKUX 31aeMeHToB J[.M.
MenpeneeBa (HOMEpOB 3JIEMEHTA, IEPUO/IA, TPYIIIIbI) U YCTAaHOBKA IPUYUHHO-
CJICZICTBEHHON CBSI3U MEXJly CTPOCHHEM aTOMa M 3aKOHOMEPHOCTSIMU H3Me-
HEHHUS CBOMCTB DJIEMEHTOB M o6pa303aHme HMHU BCHICCTB B IIEpHOOAX H
rpymnmnax. XapakTepUCTHKa 3JE€MEHTOB MalbIX M OOJIBLIIMX MEPHOJOB MO HX
nostoxkeHuro B Ilepnogmueckon cucreme .M. Menneneena

OcHoBHbBIE
TEOPUH XUMHHU

YcTaHOBKa 3aBUCHMOCTH CBOVMCTB XMMHUYECKHX BEIIIECTB OT CTPOEHUS] aTOMOB
00pa3yIomuX UX XUMUUECKHUX JIEMEHTOB.

XapaKTEepUCTUKA BAXKHEUILINX TUIIOB XUMUYECKUX CBA3E€U U OTHOCUTEIBHOCTH
9TOW THUIIOJIOTHH.

OObscHeHrEe 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHUS KPH-
CTaJUTMYECKUX PEIIECTOK.

DopMyIIMPOBKAa OCHOBHBIX IOJOKEHUN TEOPUM DJIEKTPOIUTUYECKON TUCCO-
AU U XapaKTepUCTHKA B CBETE 3TOM TEOPUU CBOWCTB OCHOBHBIX KJIACCOB
HEOPraHUYECKUX COCIUHEHUN.

DopMyJIUPOBKA OCHOBHBIX MOJOKEHUNA TEOPUH XUMHYECKOTO CTPOCHUS Opra-
HUYECKUX COCIMHEHUN U XAPAKTEPUCTHUKA B CBETE ATOM TEOPUU CBOMCTB OC-
HOBHBIX KJIACCOB OPraHMYE€CKHUX COCTMHEHUHN

Baskneiinime
BellecTBa
U MATepHaJbl

XapakTepucTUKa COCTaBa, CTPOCHUS, CBOWCTB, IOJYYCHUS U INPUMEHEHHUS
BaxkHelmux metauioB (IA u IIA rpymnm, amomunus, enes3a, a B €CTECTBEH-
HO-HAYYHOM INpo(dusie 1 HEKOTOPBIX d-3JIEMEHTOB) U UX COEIMHEHUH.
XapakTepucTuKa COCTaBa, CTPOCHUS, CBOWCTB, IOJYYEHUS M IPUMEHEHMS
BaxkHeimux Hemetaos (VIIIA, VIIA, VIA rpynm, a Takxke azora u gocdo-
pa, yriaepojaa v KpeMHUs, BOJIOPO/1a) U UX COETUHEHHH.

XapakTepUCTUKA COCTaBa, CTPOEHUs, CBOMCTB, IOJIYyYEHUs U INPUMECHECHUS
BaXHEHIIINX KJIACCOB YIIJIEBOAOPOJOB (AJIKAHOB, LIUKIIOAIIKAHOB, aJIKEHOB, all-
KMHOB, apE€HOB) U UX Hamboyiee 3HaYMMbIX B HAPOJHOXO3AHCTBEHHOM IUIaHE
MpEeACTaBUTENEH.

AHanorn4Has XapakTepUCTUKA BaXKHEUIINX IPEACTaBUTENEH IPYIUX KJI1acCOB
OpPraHMYECKUX COEJAMHEHUIN: METaHOJ]a U 3TAHOJA, CIOKHBIX 3(UPOB, )KUPOB,
MBLJI, aIbAETUAOB ((popManbIeruoB U aneTalbAeriia), KeTOHOB (alleTOHa),
KapOOHOBBIX KHUCIOT (YKCYCHOM KHCJIOTBI, JUIsl €CTECTBEHHO-HAYYHOIO IPO-




¢buna npeacTaBUTENEH APYruxX KIacCOB KUCIOT), MOHOCaXapua0B (TIIIOKO3bI),
UcaxapuioB (caxapo3bl), MOJMcaxapyuaoB (Kpaxmalia U eJUTI0I03bl), aHUIIH-
Ha, AMUHOKHCIIOT, OEJIKOB, HCKYCCTBEHHBIX U CHHTETHYECKHX BOJOKOH, Kay-
YYKOB, IJIACTMACC

XuMHYECKU M
13BIK
M CHMBOJINKA

Hcnonk3oBanue B yueOHOI U TPO(hEeCCHOHATLHOM IEATETPHOCTH XUMHYECKUX
TEPMHUHOB U CUMBOJIUKH.

Ha3BaHue uM3ydeHHBIX BEIIECTB 110 TPUBHAIBHOM MIIM MEKIYHAPOAHOW HO-
MEHKJIaType M OTPaXCHHE COCTaBA 3TUX COCIAMHEHUH C IOMOIIBIO XMMHYE-
cKux (hopmy.

OtpaxkeHHEe XMMHUYECKHX IPOLECCOB C IOMOUIbI0 YPAaBHEHUN XHMHUYECKUX
peakuui

XuMuueckKue
peakuuu

OOpsicHeHHE CYHIHOCTM XHMMHYeCKUX mpoueccoB. Knaccudukanums xumuye-
CKMX pEakLMi 10 pa3InyHbIM PU3HAKAM: YHACIY U COCTaBYy NPOAYKTOB U pea-
I'eHTOB, TeMJI0BOMY 3((eKTy, HampaBleHHI0, (a3e, HUIMYMIO KaTaln3aTopa,
MU3MECHEHUIO CTETIEHEeH OKHCIICHHS JIEMEHTOB, 00pa3yIOIUX BEIIECTBA.
VYcTaHoBKa NMPU3HAKOB OOIIEr0 M Pa3IMYHOIO B TUIIOJIOTMU PeaKUuil Ui He-
OpraHUYEeCKON U OPraHU4EeCKOU XUMHUH.

Knaccudukanuss BemecTB M MPOLECCOB € TOYKM 3PEHUS OKUCIIECHUS-
BoccTaHOBIEHHA. COCTaBIEHUE YPAaBHEHHMH pPEaKLMH C MOMOILBIO METOAA
3JIEKTPOHHOIO OajaHca.

OObsicHEHNE 3aBUCUMOCTH CKOPOCTM XMMHYECKOM pEaKlUu U IOJI0KEHUS
XMMUYECKOI'0 pPAaBHOBECHUS OT Pa3JIMUHBIX (PaKTOPOB

XuMH4YecKHi
IKCIEPUMEHT

BrinosnHeHne XMMHUYECKOI0 SKCIIEPUMEHTA B [IOJIHOM COOTBETCTBUHU C IPaBU-
JamMu 6e3011aCHOCTH.

HaGmonenne, ¢ukcanus ¥ OonucaHue pe3ylbTaTOB IMPOBEAECHHOIO SKCIEPH-
MEHTa

Xumuueckas
uHpopmanus

[IpoBereHne CaMOCTOSATENLHOTO TIOMCKAa XMMHUYECKOH HMH(GOpMAlMH C HC-
II0JIb30BAHUEM PA3JINYHBIX UCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX U30AaHUN, KOM-
NBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHeTa). Mcmonb30BaHNEe KOMIbIO-
TEPHBIX TEXHOJIOTHH JUIst 00pabOTKH U Mepejaud XMMUYeCKOH HHPOPMALUU 1
ee MpeACTaBJIEHUs B PA3IMYHBIX opMax

Pacuersl o
XMMHYECKHM
(dopmyiiam
U YPABHEHHUSAM

YcTaHoBKa 3aBUCUMOCTH MCKOAY Ka4eCTBEHHOM U KOJMYECTBEHHOM CTOpPOHaA-
MH XUMHYECKUX 00BEKTOB H IIpOLECCOB.
Pemenue PaCUYCTHBIX 3a4a4 10 XUMHUYCCKUM Q)opMynaM " YpAaBHCHUAM

Ipopuniabnoe n
npodeccuoHaJIbLHO
3HAYMMOe
cojepiKaHue

OObscHeHNE XMMHUYECKUX SIBICHUH, MPOUCXOMAALINX B MPHpOAe, OBITY U Ha
MIPOU3BOJICTBE.

Omnpenenenre BOZMOXKHOCTEH MPOTEKaHMsI XUMUYECKHX MPEBpAIICHU B pa3-
JIMYHBIX YCJIOBUSAX.

CobmroieHue mpaBuil SKOJOTHYECKH TPaMOTHOTO TOBEACHUS B OKPYXKAIOIIeH
cpene.

OrneHka BIHMSIHHSI XUMHYECKOTO 3arpsi3HEHUST OKPYIKaIoIel cpeibl Ha opra-
HHM3M YCJIOBCKA U JPYIrUc KMUBBIC OPTraHU3MBI.

Cobmroienue mpaBuil 0€30MaCHOTO OOpaIeHHs] ¢ TOPIOYMMH M TOKCHYHBIMH
BEIIIECTBAMH, JTAOOPATOPHBIM 000PY/I0BAHUEM.

[ToaroroBka pacTBOPOB 33/1aHHOM KOHIIEHTPAIIMU B OBITY U Ha MPOU3BOJICTBE.

Kputnueckas oneHka JOCTOBEPHOCTH XMMHUUYECKOW MH(OpMAIINU, MOCTYIA0-
IIe¥ U3 pa3HbIX HCTOYHUKOB
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4. YCJIOBUA PEAJ/IM3ALIUN ITPOI'PAMMBbI
OBIIEOBPA30OBATEJIBHOT'O YYEBHOI'O IPEJMETA OVII. 07 «XUMMUS»

4.1. TpeboBanusi K MUHUMAJIBHOMY MaTe€pPHaAbHO-TEXHUYECKOMY 00€CTIeUYeHUIO

VYyebHas ayauTopus AJig IPOBEICHUS 3aHATUN BCeX BUIOB (B T.U. MPAKTUUYECKOM MOATO-
TOBKU OOYYaroIIMXCsl), TPYNIOBbIX U MHIWBUYaIbHBIX KOHCYJIbTAI[Ul, TEKYIEro KOHTPOJS U
MIPOMEXKYTOUYHOM aTTECTALNKU

Kabuner xumnu

CHeIMaM3UPOBaHHAsE MeOENIb Ha 25 MOCaJOYHBIX MECT, IEPCOHAIBHBIN KoMITbloTep — 1
IIT., )KUJAKOKPUCTAJUIMICCKUN TEIEBU30p — | IIT., KJIacCHas Aocka — 1 mT., OnoxumiaabopaTopus
(BBITSDKHOM TIKad), CYMUIBHBINA MKad), TepMocTat, pedpakromerp, ammapar it dJIeKTpodope-
3a, HEHTpUPyTa, (POTOIIECKTPOKOIOPUMETP, BOJSHASL OaHsI, aHAIUTUICCKUAE U TOP3UOHHBIC BECHI,
Y'-IC6HO-HaI‘JI$IZ[HBIe HOCO6I/I$I B BU/JC Hpe3€HTaL{Hﬁ, HH(l)OpMaI_II/IOHHBIC IJ1aKaThl, HOAKJIOYCHUC K
cetu «MIHTEpHET», BBIXO/ B KOPIIOPATHBHYIO CETh YHUBEPCUTETA.

[Tomenienne 1isi cCaMOCTOSITEBLHON pabOThl 00yJarOIUXCs, TOATBEP)KIAIOIIee HATTNINE
MaTepuaIbHO-TEXHUYECKOTO 00ecTeueH s, C IepeuHeM OCHOBHOTO 000Dy IOBaHHUS:

YuranbHbIA 3271 HAyYHOH OMOIMOTEKN

CrnenuanusupoBanHas Me6enb Ha 100 mocagoyHbIX MECT, IEPCOHAIbHbIE KOMIIBIOTEPHI —
56 wr., TeneBuzop — lmr., npunTep — 11UT., HIBETHON NPUHTEP — 11IT., KONMPOBAIbHbBIN anmnapar
— lurr., ckanep — lurr.,Wi-Fi obopynoBanue, moaxitoueHue K cetu «HTepHET», OCTYI B JJIEK-
TPOHHYIO MH(OPMALIMOHHO-00pa30BaTENIbHYIO CPEAY YHUBEPCHUTETA, BBIXOJ| B KOPIIOPATUBHYIO
CeThb YHUBEPCUTETA.

4.2. UndopmanuonHoe odecrnedeHne o0yueHust

Ilepeuyenb pexkomeHayeMbIX y4eOHbIX HM31aHuii, IHTepHeT-pecypcoB, JONOJIHUTEIb-
HOM JIUTEPATYpPbI

OcHOBHBIC HCTOYHHKH:

1. Epoxun, 0. M. Xumus nis npodeccuil U cneruaibHOCTEH TEXHUYECKOTO U €CTECTBEH-
HO-Hay4Horo npoduiei: yueonuk ains CITO / FO. M. Epoxun, U. b. KoBanesa. - 5-e u3n., ctep. -
Mocksa: Akanemus, 2018. - 496 c. - (IIpodeccuonanpHoe oopazoanue. ['p. DMPO).

2. I'abpuensn, O. C. Xumus: 10-ii kinacce: 6a30BbIif ypoBeHsb : yueOHuk/['abpuenss O.
C.,OctpoymoB U. I'.,Cnanxos C. A.. - Mocksa:IIpocsemenue, 2023. - 128 c.

URL.: https://e.lanbook.com/book/335039. - U3narenscro JIans.

3. IN'abpuensn, O. C. Xumus: 11-i knacc: 6a30BbIid ypoBeHb : yueOHuK/I"abpuenss O.
C.,Octpoymos U. I'.,Cnankos C. A.. - Mocksa:IIpocsemenune, 2023. - 127 c. -

URL: https://e.lanbook.com/book/335036. - M3narenscTo JlaHb

JlonoTHUTE/IbHBbIE HCTOYHUKHU

1. BBC «FOPAMT»: Hukonbckuii, A. b. XuMus : y4eOHNUK M TIPAKTHKYM JUIS CPETHETO Ipodec-
cuoHanbHOTO 0Opasosanus / A. b. Hukonbsckuii, A. B. CyBopoB. — 2-e u3j., mepepad. u qon. — Mocksa
: MznatensctBo FOpaiit, 2020. — 507 c. — (IlpodeccuonansHoe obpazoBanue). — ISBN 978-5-534-
01209-5. — URL : https://urait.ru/bcode/452591

2. OBC «FOPAMT»: Ananutnueckas XUMHUs : ydeOHOE MOCOOME JUIsl CPEIHEro MpodecCHOHANb-
Horo obpaszoBanust / A. U. Anapues, I'. K. Jlynenko, T. Il. Anexcannposa, A. A. KazakoBa. — 2-e u3z.,
ucnp. u gon. — Mockga : MzparensctBo FOpaiit, 2020. — 107 c. — (IlpodeccronansHoe 00pazoBaHue).
— ISBN 978-5-534-07838-1. — URL : https://urait.ru/bcode/453609

3. 9BC «Znanium»: boromonosa, 1. B. Heopranuueckast xumus : yaebnoe nocobue / U.B. bo-
romosioBa. - Mocksa : UTHOPA-M, 2020. - 336 c. : un. - (IIPO®Uxns). - ISBN 978-5-98281-187-5. -
Tekcer : anexkrponnsiit. - URL: https://znanium.com/catalog/product/1061490

4. 3BC «Jlanb»: Anekcanapona, O. A. Heopranndeckas xumus. TeopeTudeckre 0CHOBHI H J1a00-
PaToOpHBIN NPAKTUKYM : yueOHuk / O. A. AnekcannpoBa. — 3-e usll., crep. — Cankr-IlerepOypr : Jlaub,
2020. — 396 c. — ISBN 978-5-8114-3473-2. — Tekcrt : 37eKTpoHHBIN // JlaHb : 3JEKTPOHHO-
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oubnmoreuynas cucrema. — URL: https://e.lanbook.com/book/130569
Humepnem-pecypcot:

www.pvg.mk.ru (omummnuana «Ilokopu BopoObeBbI rOpbI»).

www.hemi.wallst.ru (O6pa3oBaTenbHBIN CalT IS IKOJbHUKOB «XHUMUS»).

www.alhimikov.net (O6pa3oBarenbHbIil CAiT /151 IIKOJIBHUKOB).

www.chem.msu.su (DekTpoHHas OUOIHOTEKA 10 XUMUH).

WWW.enauki.ru (uaTepHeT-u3naHue Ui yaureneil «k ECTeCTBeHHbIC HAYKHY ).

www.1september.ru (meroauueckas rasera «IlepBoe CEHTIOPS»).

WWW.hvsh.ru (xypran «Xumus B IIKOJIE»).

WWW.hij.ru (xypHaan «XuMust 1 5KU3HBY).

www.chemistry-chemists.com (31eKTpoHHBIH KypHaT «XUMUKU H XUMHUSIY).

CoNoOR~WNE

4.3. Oco0eHHOCTH peaju3aluu NpeaMeTa J1Jisi HHBAJIWI0B M JIUI[ ¢ OTPAHNYEeHHBIMH
BO3MOKHOCTSAIMH 310POBbSI

B nensax nocrynnoctu noiyuenus: CI1O crynenramu ¢ OB3 YHuBepcureToM obecrieqnBaeTcs:

1) nuia crynentos ¢ OB3 no 3penuto:

ajanTanus opUIHaIBHOTO caiiTa YHuBepcuTeTa (WWW.Stgau.ru) B cetn MHTEpHET C y4e-
TOM OCOOBIX HOTPEOHOCTEW HMHBAJIMJIOB IO 3PEHHUIO C HNPUBEICHHUEM UX K MEXIYHAapOJAHOMY
CTaHAapTy AOCTYIMHOCTH BeO-KoHTeHTa U BeO-cepBucoB (WCAG);

pa3MelleHe B JOCTYIHBIX JUIsS CTYACHTOB, SBJISIOIIMXCS CIETBIMU WIIH CIA00BUISIIUMM,
MECTaxX W B aJanTHPOBAHHOU (opMme (C y4eTOM MX 0COOBIX TOTPEOHOCTEH) CIIpaBOYHOM HHGOP-
Maliy O paCIMCaHMM JIEKIUM, y4eOHbIX 3aHATUN (JI0JIKHA OBITH BBINOJIHEHA KPYIHBIM (BbICOTA
NPONHCHBIX OyKB HE MeHee 7,5 cM) penbe(pHO-KOHTPACTHBIM HIpUGTOM (Ha OETTOM HITH KEITOM
done) u npoaybnupoana mpudpTom bpaiiis);

IIPUCYTCTBUE ACCUCTEHTA, OKa3bIBAIOLIETO CTYJACHTY HEOOXOAUMYIO TOMOLIb;

o0ecriedeHre BBINYCKa albTEePHATHBHBIX ()OPMATOB MEYATHBIX MATEPHAIIOB (KPYITHBIH
mpUT WK ayauodaiis);

o0ecriedeHrne JOCTyINa CTYACHTA, SIBISIONMIETOCS CIETbIM M HCIOJB3YIOMEro cobaky-
NOBOABIPSA, K 3/aHUI0O YHMBEPCHTETa, PACIHOJararollero MeCTOM JUIsl pa3MelIeHHs COOaKH-
MOBOJBIPS B 4achl 00yYEHHs CaMOT0 CTY/EHTA;

2) nns crynentos ¢ OB3 mo ciyxy:

nyOnupoBaHHe 3BYKOBOM CHpPaBOYHOM MH(POpPMAIMM O PACIHUCAHUU YUEOHBIX 3aHATUN
BU3YalbHON (YCTaHOBKAa MOHUTOPOB C BO3MOKHOCTBIO TPAHCISIMU CYOTHUTPOB (MOHUTOPBI, UX
pa3Mephbl U KOJIMYECTBO HEOOXOIMMO ONPENENSITh C YYETOM pa3MepOB MOMEILEHUS );

obecrieyeHre HaIexaluMi 3ByKOBBIMU CPEACTBaMU BOCIIPOM3BEACHUS HH(POPMALIUY;

3) s CTYAEHTOB, MMEIOLINX HApYyLIEHHUsI OOPHO-ABUIaTeIbHOIO anmnapara, MaTepualib-
HO-TEXHMYECKHE YCIIOBHS JIOJKHBI 00€CIIedBaTh BO3MOKHOCTh OECIPENATCTBEHHOTO JIOCTyIa B
yueOHbIe TTOMELIEHMS], CTOJIOBBIE, TyaJIETHBIE U JIpYTHe MOMEIIEHUs! Y HUBEPCUTETA, a TakKe UX
npeObIBaHMs B YKa3aHHBIX NOMELICHUSAX (HaJIM4Yue MaHIyCcoOB, MOPYUYHEH, pacIIupEeHHbIX JIBEp-
HBIX NPOEMOB, JHU(TOB, JOKATbHOE NMOHWKEHHE CTOEK-0aphepoB 10 BbICOTHI He Oozee 0,8 M;
HaJIM4YMe CIEeUANbHBIX KPecesl U IPYTUX MPUCTIOCOOICHUI).

3.5. ObpazoBanue cryneHToB ¢ OB3 MoxeT ObITh OPraHM30BaHO KaK COBMECTHO C JIpYy-
TUMH CTY/€HTaMH, TaK U B OTIENbHBIX KJlaccaxX, IpyNmax WiIH B OTAENbHBIX ayIUTOPUSAX YHHU-
Bepcurera. HucnenHocts crynenToB ¢ OB3 B yue6GHoI rpymme ycraHaBiuBaercs 10 15 yenoBexk.

3.6. IIpu monyuenun CIIO ctymentam ¢ OB3 GecruiaTHO MpeaOCTaBISIOTCS CHEIHATb-
Hble y4eOHUKHU U yyeOHbIe MocoOus, HHast yueOHast TUTepaTypa, a TakKe YCIYrH CypJoNepeBoI-
YHUKOB U TU(DIOCYPIOTIEPEBOJUNKOB.

3.7. C yuerom ocoObix moTpedHocTel cryaerToB ¢ OB3 YauBepcuTeTom obecrneunBaeT-
sl IpeIocTaBIeHNe YUeOHBIX, JIEKIIMOHHBIX MaTepUajoB B AJIEKTPOHHOM BH/IE.
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5. KOHTPOJIb MU OILEHKA PE3YJbBTATOB OCBOEHUSI YYEBHI'O
NPEIAMETA OVII. 07 Y «XUMMUSD»

KoHTpoJib U OlieHKa pe3yJIbTaTOB OCBOCHUS y4eOHOro MpeaMeTa OCYIIECTBISIETCS Mpe-
1I0JIaBaTeJIeM B IPOIEcCe MPOBEACHUS YYeOHBIX 3aHATHH B (hopMe: YCTHOTO OIpoca, BHIMOJI-
HCHHUSI KOHTPOJIbHBIX pabOT, BBIMOJIHEHUS TECTOBBIX 3aJaHUM, a TAKXKe MPOBEICHUS POME-
JKYTOYHOH aTrTecTaiuu B opMe 3a4era ¢ OLeHKON

Pe3yabTaThl 00yueHus MeToabl OLleHKH

I1P6 01 OueHka pe3ysbTaTOB YCTHBIX OTBETOB, pelle-
I1P6 02 HUs 3agad (B TOM uwncie MpodecCHOHATbHO
I1P6 03 OpPUEHTUPOBAHHBIX ), TECTUPOBAHUE, MOATOTOB-
[1P6 04 Ka COOOIIEeHMH, 3aJaHMil DK3aMeHa

I1P6 05
I1P6 06
[1P6 07
[1P6 08
[1Py 01
[TPy 02
[TPy 03
[1Py 04
[1Py 05
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®OHAbI OHEHOYHbBIX CPEACTB
(ITPOMEXYTOYHASA ATTECTALINA)
K PABOUYEM ITPOTPAMME

OBIIEOBPA3OBATEJIBHOI'O YYEBHOI'O IPEIMETA

OVIIL.07. XUMUAA

MPOTrPaMMBI ITOJATOTOBKH CIIEIIHATMCTOB CPEIHETO 3BEHA IO CIEIIHATbHOCTH
cpenHero npoheccuoHaIbHOTO 00pPa30BAHMS

23.02.07 Texuuueckoe o0c/Iy:KUBaAHHE U PEMOHT ABUraTeJIeil, cucTeM 1

arperaTtoB aBTOMOOWJIei

0a30Bblii yPOBEHb NOATOTOBKH

[Tpoduis noxydaemoro npohecCHoHaIbHOTO 00pa30BaHUS:
TEXHOJIOTHYEeCKHH

KBanudukanus BeITyCKHUKA

Coenuanuct

dopma 00yueHuUs

OYHas

CraBpomnosns, 2023
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1. PesyabraTsl 00ydyeHus, perjamenTuposanasie ®I'OC COO
Conepxanne o0meodpazoBaTenibHOro yueobnoro npeamera OVII 07 «Xumusi» HanpaBlIeHO HA JOCTIIKEHUE BCEX TUIHOCTHBIX (manee — JIP), me-
TanpeamMeTHbeIX (ganee — MP) u npeametHsix (manee — [1P) pesynbraroB 00yuenus, peraameHTupoBaHHbIX OI'OC COO u ¢ ydyeToM IpUMEPHON OC-
HOBHOI 00pa3oBaTeNbHOM MporpamMmoi cpennero obuiero oopazosanus (IIOOIT COO).

Kon u HaumeHoBaHue [Inanupyemble pe3y/bTaThl 0CBOCHHS THCIUIIUHBI

(opmupyemsbIx kKome-

N Oo0uue HCHUILIMHAPHBbIE

TeHLUI m Juci P

OK 01. Beibupars crno- | B 4acTu Tpy10BOro BOCHUTAHUS: -BJAJETh CUCTEMOW XMMHWYECKUX 3HAHUU, KOTOpast
coOBbl peleHus 3aJady | -TOTOBHOCTh K TpPYAY, OCO3HAHHE LIEHHOCTH MacTepCTBa, BKJIIOUAET: OCHOBOIIOJIATaloIINe TMOHATUS (XHUMHYe-

npodeccnoHaIbHOMN aesi-

TCIBHOCTHU IIPpUMCHU-
TCJIBHO K PAa3JIMYHbIM
KOHTCKCTaM

Tpyaoooue;
- TOTOBHOCTh K aKTHBHOM JIE€SITCILHOCTH TEXHOJIOTHYE-
CKOM M COIMAJIbHOM HaIpaBJICHHOCTH, CIOCOOHOCTh MHMIIH-
HUpOBaTh, IJIAHUPOBATh U CAMOCTOSTEIHHO BBIIOIHATH Ta-
KYIO JICSITeIIbHOCTD;
- MHTEPEC K pa3IMYHbIM cdepaMm mpodhecCHOHATBHON nes-
TEJILHOCTH,
OBi1ajleHHe YHHBePCAJIbHBIMH Y4eOHBIMH MO3HABATE/Ib-
HBIMM JeHCTBUSIMH:

a) 0a30Bble JOTHYECKHE AeiCTBHS.
- CaMOCTOSITENILHO (POPMYJIHPOBATH M aKTyaJIHM3UPOBATH
npo0ieMy, paccMaTpuBaTh €€ BCECTOPOHHE;
- YCTaHABIIMBATh CYIIECTBEHHBIN MPHU3HAK WM OCHOBA-
HUS JJIs CPaBHEHUSI, KITaCCU(PUKALIUU U 0000IICHNUS;
-OIPEICTATh 1eNIM JCSITeIBbHOCTH, 3a7aBaTh MapamMeTphl U
KPUTEPUU UX TOCTHIKEHUS;
- BBIABIIATH 3aKOHOMEPHOCTH W IPOTHBOPEUHUS B paccMmar-
PUBAEMBIX SIBJICHHSIX;
- BHOCHUTH KOPPEKTHBBI B JCSATCILHOCTD, OIICHUBATH CO-
OTBETCTBHE PE3YJIbTATOB IIEJNISIM, OLICHUBATh PUCKU TOCIE-
CTBUH JCSATEILHOCTH, Pa3BHBATh KPEATHBHOE MBIINLICHUE
MIPH PEIICHUH KU3HEHHBIX MPOOIeM
0) 0a30BblIe HCCJIEI0BATEILCKHE AeiiCTBHS:

CKHI 3JIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UKa aToMa,
S-, p-, d-3IIeKTPOHHBIC OPOUTAIN aTOMOB, HOH, MOJI€E-
KyJla, BQJEHTHOCTb, 3JEKTPOOTPULIATEIIBHOCTh, CTE-
MeHb OKUCIICHUS, XUMUYECKas CBsA3b, MOJIb, MOJIIPHAs
Macca, MOJIIPHBIH O00BEM, YIJIEPOJTHBIA CKEJET,
GbyHKIIMOHATIbHAS TPYIIA, pajuKall, U30MEpHs, H30-
MEpBbI, TOMOJIOTHYECKUAN PAJl, TOMOJIOTH, YIJIEBOAOPO-
JIbI, KUCIIOPO- M a30TCOACPIKAIINE COSAMHEHUS, OnO-
JIOTUYECKH aKTHBHBIC BEIECTBa (YIJIEBOMBI, YKUPHI,
Oenku), MOHOMEp, OUMED, CTPYKTYPHOE 3BEHO, BhI-
COKOMOJIEKYJISIPHBIE COCIMHEHUS, KPUCTAIIINYECKAs
pelieTka, TUMBl XUMHUYECKHX PEeaKIuil (OKUCIUTEIb-
HO-BOCCTAHOBUTEJbHbBIC, 3K30- M SHJIOTEPMUYECKHUE,
pEeaKiuu MOHHOTO OOMEHa), PacTBOpP, SJIEKTPOIHTHI,
HE3JICKTPOJIUTBI, ANEKTPOJUTUYECKAS AUCCOLUALIMS,
OKMCIIUTEND, BOCCTAHOBUTEND, CKOPOCTh XUMUUYECKOMN
peaKkify, XUMUYECKOe PaBHOBECHE), TEOPUHU U 3aKO-
HBbl (TEOpUsS XUMHUYECKOTO CTPOCHHSI OPTaHUYECKUX
Bemects A.M. BbytiiepoBa, Teopus 3JI€KTPOJIMTHYE-
CKOM Juccoumanuu, nepuoandeckuii 3akon [I.M.
MenneneeBa, 3aKOH COXpPaHEHHSI MacChl), 3aKOHOMEP-
HOCTH, CUMBOJIMYECKUN SI3BIK XUMHH, (HaKTOJIOTHYe-
CKHE CBEJICHMSI O CBOMCTBAaX, COCTABE, MOJYYEHHH M
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- BIIQJICTh HAaBBIKAMHU y4eOHO-UCCIICIOBATEILCKONH U
MPOEKTHON JIeATEeIbHOCTH, HaBBIKAMH pa3pelieHusl Mpo-
oseMm;
- BBISIBJISITH IPUUYUHHO-CIICICTBEHHBIE CBS3U U aKTyalu-
3UpOBATh 3aJlayy, BBIJIBUTATh THIIOTE3y €€ PEeIICHUs, HaXo-
JUTh apryMEHTBI Ui JOKa3aTelbCTBA CBOUX YTBEPKICHHUIA,
3a/1aBaTh apaMeTPbl U KPUTEPHUH PELICHUS;
- AHAJIM3UPOBATh MOJYYCHHBIC B XOJ€ PELICHHUS 3a/laud pe-
3yJbTaThl, KPUTUUYECKU OLICHUBATH UX JOCTOBEPHOCTb, MPO-
THO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBHSIX;
- YMETh MEPEHOCUTH 3HAHUS B MO3HABATEIBHYIO U MpPaK-
TUYECKYIO 00JIaCTH JKU3HEIeATEIbHOCTH;
- yMETh UHTETPUPOBATH 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00-
JIacTeM;
- BBIJIBUTATh HOBBIC HJICH, NpEAjiaraTb OPUTHHAIbHBIC
MOJIXOJIbI U PELICHHUS;
CIIOCOOHOCTh MX HCIIOJIb30BAaHUS B TO3HABATEIBLHOW M COIH-
aJIbHOMU MPAKTUKE

0€30IacHOM HCIIOJIb30BAaHUH BAXHEWIINX HEOPraHH-
YECKUX U OPraHUYECKUX BELIECTB B OBITY U MPAKTH-
YECKOM ACSATEIBHOCTH YEI0BEKA;

YMETb BBIABIIATH XapaKTEPHbIC IPU3HAKA U B3aUMO-
CBA3b M3YUYCHHBIX IIOHATHI, HPUMEHSATH COOTBET-
CTBYIOILIME IOHATHS IPU OINHCAHUU CTPOCHUS H
CBOMCTB HEOPTaHUYECKUX U OPraHUYECKUX BELIECTB U
UX TIPEBPAILCHUN; BBIABIATH B3aMMOCBA3b XMMHYE-
CKHX 3HAHUH C NOHATUSIMU U IPEICTaBICHUAMHU APY-
I'MX €CTECTBEHHOHAYYHBIX IIPEIMETOB;

- YMETh MHCIIOJIb30BaTh HAMMEHOBAHUS XUMHUYE-
CKHUX COEIMHEHUI MEXIyHApOIHOIO COH3a TEOPETH-
YECKOM M IIPUKIIAJHON XMMUU U TPUBHUAJIBHBIC HA3Ba-
HUS BOXHEHUIIMX BEUIECTB (ITUJICH, alleTUIIEH, TIIUIe-
puH, heHou, GopMaNbIeTHI, YKCYCHasl KUCIIOTA, TIIHU-
LMH, YrapHbIA Ta3, YIIEKUCIBbIA a3, aMMHaK, raiie-
Has M3BECTh, HErallleHas W3BECThb, IIUTbEBAs COAA U
JPYTuX), COCTaBIATH (OPMYJbl HEOPraHUYECKHX U
OPraHWYECKHUX BEILECTB, YPAaBHEHUs XMUMHUYECKUX pe-
aKIUi, OOBSICHATh UX CMBICH; MOJITBEPXKAATh Xapak-
TEpHbIE XMMHUYECKHE CBOMCTBA BEIIECTB COOTBET-
CTBYIOIIMMH DKCIEPUMEHTAMU M 3allUCSIMH ypaBHeE-
HUW XUMUYECKHUX PEAKLIUN;

- yYMETb YCTAaHABJIMBATH IPHUHAIJICKHOCTb H3Yy4EH-
HBIX HEOPraHMYECKMX W OpPraHUYECKUX BEIIECTB K
OINpEEIIEHHBIM KJIacCaM U IpyIIiaM COEAVHEHHH, Xa-
paKkTepru30BaTh MX COCTaB M Ba)KHEHIIWE CBOMCTBA;
OTpeNieNATh BUJIbl XUMHUYECKUX CBSA3€H (KOBaJeHTHas,
MOHHAsl, MeTa/sIn4yecKasi, BOJOpPOJHAasA), THUIbl KpH-
CTAJUIMYECKHUX PELIETOK BEIECTB; KIACCU(PHUIIMPOBATH
XUMHYECKHUE PEAKIIVH;

- chopMHpOBaTh MPEJCTABICHUSA: O MaTepUab-
HOM €IMHCTBE MMPA, 3aKOHOMEPHOCTSIX M IIO3HABae-
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MOCTH SIBJIGHUW MPUPOJIbI; O MECT€ U 3HAYCHUU XH-
MUU B CHUCTEME ECTECTBEHHBIX HAyK M €€ pOJId B
00ecreYeHn YCTOWYMBOTO PAa3BUTHUS YEIIOBEYECTBA:
B pELICHUU MPOOJIEeM SKOJOTUYECKOW, dHepreThye-
CKOH U MUIIEeBOM 0€30MacCHOCTH, B PA3BUTHH MEIUIIHU-
HbI, CO3JJaHMH HOBBIX MAaTE€pPHAJIOB, HOBBIX HMCTOYHU-
KOB DHEPIuH, B 00ECIIEYCHUH PAIMOHAIBHOTO MPUPO-
JIOTI0JIb30BaHMs, B (POPMUPOBAHUHM MHPOBO33PEHUS U
o0mIeil KyIbTyphl YeIOBEKa, a TAKKE JKOJIOTHYCCKH
000CHOBAaHHOTO OTHOIIEHHUS K CBOEMY 3/0pPOBBIO H
MPUPOAHON CpelE;

- BJIQ/IETh CHUCTEMON XMMHYECKHX 3HAHUI, KOTO-
past BKIIFOYAET:

- OCHOBOIOJIaraouue MOHATUS (IOMOJHUTEIBHO
K CUCTEME MOHSATUN 0a30BOr0 YPOBHS) - U30TOIIbI, OC-
HOBHOE U BO30YKJIEHHOE COCTOSIHUE aToMa, THOpUIH-
3aIus aTOMHBIX opOuTanei, xumudeckas cBs3pb ("O' "

nn

u "', KpaTHble CBfA3M), MOJISIpHas KOHLEHTpalus,
CTpYKTypHasi Qopmyina, uzomepust (CTpyKTypHas,
reomMeTpuueckas (IUC-TpaHC-U30MEpHUs), TUIIbI XUMHU-
YEeCKUX peaklMil (frOMO- U reTeporeHHble, 00paTuMBbIe
U HeoOpaTuMble), pacTBOPH! (MICTUHHBIE, AUCIIEPCHBIE
CUCTEMBI), KPUCTAJUIOTHAPAThl, CTENEHb IUCCOLUA-
UM, DJEKTPOJIN3, KPEKUHT, PUPOPMHHT); TEOPUU U
3aKOHBI, 3aKOHOMEPHOCTH, MUPOBO33PEHUYECKHE 3Ha-
HUS, JIeXKAIUe B OCHOBE MIOHUMAaHUS IPUYUHHOCTH U
CUCTEMHOCTH XUMHYECKHUX SIBICHUN, COBPEMEHHBIE
IIPEJICTaBICHNUS] O CTPOCHHUHU BEILECTBA HAa aTOMHOM,
MOJIEKYJISIPHOM M HaJMOJIEKYJISIPHOM YPOBHSX; Ipe.-
CTaBJIEHUS O MEXAaHU3Max XHMHUYECKUX peaKlui,
TEPMOJMHAMHYECKUX M KMHETHUYECKHUX 3aKOHOMEPHO-
CTAX HX IPOTEKAaHMs, O XMMHYECKOM PpaBHOBECHH,
JIUCIEPCHBIX CHUCTEMaX, (PaKTOJOTHYECKHE CBEICHUS
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0 CBOMCTBax, COCTaBe, MOJy4YeHUU U 0E30MacHOM HC-
MOJIb30BAaHUN BAXXHEHINMX HEOPTaHUYECKUX U Opra-
HUYECKUX BEIIECTB B OBITY U MPAKTUYCCKOU JCSATEIIh-
HOCTH 4eJIOBeKa; OOIIMX HAyYHBIX MPUHIUIIAX XHUMH-
YEeCKOro MPOWM3BOJACTBA (HA TPHUMEpPE MPOU3BOICTBA
CEpHOI KHUCJIOTHI, aMMHaKa, METaHOJa, TepepadoTKu
HePTH);

- YMETh TPOBOAMTH PAacCYeThl MO XHUMHUYCCKHM
dbopMyliaM W ypaBHEHUSM XUMHUYECKUX PEAKIUU C
UCIIOJIb30BaHUEM (PU3NYECKUX BEIHYUH (Macchl, 00b-
eMa Ta30B, KOJMYECTBABEIIECTBA), XapAKTCPU3YIOITUX
BEIIECTBA C KOJMYECTBCHHOW CTOPOHBI: PACUEThI 110
HAXO0XJICHUIO XUMUYECKOU (DOpPMYITBI BEIIECTBA; pac-
4eThl Macchl (0ObeMa, KOJMYECTBA BEIIECTBA) IPO-
JIyKTa pEeaKlWd, €CIIM OJHO W3 WCXOJHBIX BEHICCTB
JIAaHO B BUJIC PACTBOpPA C OMPEICICHHON MacCOBOM J10-
Jiell pacTBOPEHHOI'O BEIIECTBA WJIM JaHO B M30OBITKE
(MMeeT mpuMecH); pacdyeTbl MaCCOBOM MJIM 00BEMHOM
JIOJT BBIXOJIa TIPOYKTA PEAKIIUH; PACUCTHI TETIOBOTO
addekra peakiuii, 00bEMHBIX OTHOIICHHI T'a30B;

- YMETh BBISBJIATH XapaKTepHBIC MPU3HAKH U B3a-
UMOCBSI3b M3yYEHHBIX MOHSTHA, IPUMEHITh COOTBET-
CTBYIOIIIME TMOHATHS TIPU ONHCAHWH CTPOCHUS U
CBOICTB HEOPTAaHUYECKUX M OPTAaHUYECKUX BEIIECTB U
WX TIPEBPAIICHUI; BBISBIATh B3aUMOCBSI3b XUMHYC-
CKUX 3HAHUU C MOHATUSMH U MPEACTABICHUSMU JPY-
THX TIPEIMETOB JIJIsl 60JIee OCO3HAHHOTO TOHMMAHHUSI |
OOBSICHEHUSI CYIIHOCTH MAaTEepHAILHOTO €IMHCTBA
MUpa; UCIOJIb30BaTh CUCTEMHBIC XUMHYCCKHE 3HAHUS
JUTsi OOBSICHEHHSI U TIPOTHO3UPOBAHUS SIBIICHUH, MMe-
IOIUX €CTECTBEHHOHAYYHYIO TIPUPOTY;

- yMeTh HCIIOJIb30BaTh HAMMEHOBAaHUS XHUMHUYe-
CKHX COCJIMHECHUH MEXIYHApOIHOTO COI3a TEOPETH-
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YECKOM U NPUKIIAHON XMMHUM U TPUBUAJIbHBIC Ha3Ba-
HUS BELIECTB, OTHOCSIIMXCS K HM3YYEHHBIM KJIaccam
OPraHUYECKHUX U HEOPraHWYECKHX COCIMHEHUW; HC-
M0JIb30BaTh XMMUYECKYI0 CHUMBOJIUKY ISl COCTaBJe-
HUs HOPMYJT HEOPTAHUYECKUX BEIIECTB, MOJICKYJIISP-
HBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIICHHBIX U
CKETICTHBIX) (OPMYT OpPraHMYECKHX BEIIECTB; CO-
CTaBJISITb YPAaBHEHUS XMMHYECKUX pEaKIMil u pac-
KpbIBaTh 150. CYILIHOCTb: OKHCIIUTEIIbHO-
BOCCTAHOBUTEJBHBIX PEAKLMIl MOCPEICTBOM COCTAaB-
JIEHUsI JIEKTPOHHOTO OajlaHca ITHX PEaKlUid; peak-
M MOHHOTO 0OMEHA MyTeM COCTABJICHHS UX MOIHBIX
Y COKPAILIEHHBIX HOHHBIX YPaBHEHHI

- peakuui ruapoJin3a,

- peakuuil KOMIUIEKCOOOpa3oBaHus (Ha mpumepe
THJIPOKCOKOMITJICKCOB LIMHKA U aJIOMUHUS); TMOJ-
TBEPKJATh XapaKTEPHbIE XMMHYECKHE CBOMCTBA BE-
LIECTB COOTBETCTBYIOLMMHU HKCIIEPUMEHTAMHU U 3allu-
CAMH YPABHEHHI XUMUYECKUX PEAKLIMIL;

- yMeTh KiIaccu(UIUPOBATh HEOPTaHUYECKUE H
OpPraHMYECKHE BEUIECTBA U XMMUYECKUE PEaKInu, ca-
MOCTOSITEIbHO BBIOUPATh OCHOBAHUS M KPUTEPUU IS
KJIacCCU(PUKAIMA U3YYaeMBIX XUMHYECKUX OOBEKTOB;
XapakTepU30BaTh COCTAaB U BAXKHEUIIIME CBOWCTBA Be-
LIECTB, MPUHAJIECKAIINUX K ONMPEICITICHHBIM KJlaccaM 1
rpynmnaM COeIUHEHHH (MPOCThie BEIIECTBA, OKCHUIBI,
TUAPOKCHUJIBI, COJIM; YTJIEBOJOPOIbI, MPOCTHIE d(PHPHI,
CrupThl, (EHOIBI, adbACTUABI, KETOHBI, KAPOOHOBBIC
KHCJIOTBI, CJIOKHBIE A(UPBI, KUPHI, YTIEBOIbI, aMUHBI,
aAMUHOKHCIIOTBHI, OCTKN); TPUMEHSTh 3HAaHHS O COCTa-
B€ W CBOWCTBax BEHIECTB JI HKCHEPUMEHTAIBHOMN
MPOBEPKU TUIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEU
MPOTEKAHUs XUMHUYECKHX peaKIUid M MPOTHO3UPOBa-
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HUS BO3MOXKHOCTEH UX OCYILECTBIICHHUS;

- YMETh MOATBEPKAATh HA KOHKPETHBIX MpPUMEpax Xxa-
paKkTep 3aBUCUMOCTU PEAKLMOHHON CIIOCOOHOCTH Op-
FaHUYECKUX COCIMHEHUU OT KPaTHOCTH W THUIIA KOBa-
nentHoi cBsizu ("JI" m "), B3aMMHOrO BIUSIHUA aTO-
MOB U TpyHI aTOMOB B MOJIEKYJaX; a TaKke OT 0CO-
OeHHOCTEH peann3auuy pa3IudHbIX MEXaHHU3MOB IIPO-
TEKaHUS PEaKIuil;

- yMETh XapaKTEpU30BAThb 3JIEKTPOHHOE CTPOCHUE
aTOMOB (B OCHOBHOM M BO30YXJICHHOM COCTOSIHUH) H
MOHOB XMMHUYECKHX 31eMeHTOB | - 4 nepuonos Ilepu-
ogunueckon cucrtemnl .M. MeHaeneeBa u UX BajeHT-
HbIE BO3MOXKHOCTH, UCIOJNB3ys moustus s”, "p", "d-
ANIEKTPOHHBIE" OpPOUTANIM, SHEPreTHYECKHE YPOBHU;
OOBSACHATh 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XH-
MUYECKUX 2JIEMEHTOB M 00pa3yeMbIX MMM COEIHHE-
HUU 10 IEPUOJAM U TPYyIIaM;

OK 02. Hcnonb3oBaTh
COBPEMEHHBIE CpEACTBA
MOMCKA, aHalIW3a U HH-
Teprnperanuyn uHOpma-
IMd W WHGOPMAIMOH-
HbIE TEXHOJIOTHH JJIA
BBIMIOJIHEHUS 337a4 Mpo-
(dheccuoHaIbHOM nesi-
TEIbHOCTH

B 001acTH HIEHHOCTH HAYYHOTI'O O3HAHMSA:

- cOpPMHPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U OOIIECTBEHHOI
MPaKTUKH, OCHOBAHHOTO Ha JUAjore KyibTyp, CIIOCOOCTBY-
FOIIETO OCO3HAHUIO CBOErO MECTA B MOJIUKYJIBTYPHOM MHUPE;
- COBEPUICHCTBOBAHHE S3bIKOBOM M YUTATEIBCKOU KYJIb-
TYpBl KaK CPEACTBA B3aUMOACHUCTBUS MEXKY JIIOJbMHU U I10-
3HaHUS MUPA;

-0CO3HaHUE LEHHOCTU HAYYHOHM AEATEIBHOCTH, TOTOBHOCTH
OCYIIECTBJIATh MPOCKTHYIO U UCCIENOBATEIbCKYIO JEATEIb-
HOCTb UHJAWBUIYaJIbHO U B IPYIIIE;

OBJlaileHHe YHUBEPCAJIbHBIMU YU4eOHBIMHU MO3HABATE/Ib-
HbLIMM AeMCTBUIMU:

B) padora ¢ uHgopmanmei:

- BIIa/ICTh HAaBBIKAMH TONy4eHUsT MHPOpPMAIMH U3 HC-
TOYHHUKOB PAa3HBIX THUIOB, CAMOCTOSITEJIBHO OCYIIECTBIATH

- YMETh CaMOCTOSTEJIHO IUJIAHUPOBATh U MPOBO-
JUTH XUMUYECKUI

HKCIEPUMEHT (IIOJy4YeHHEe U U3yueHHe CBOWCTB HEOp-
TaHUYECKUX M OPTaHMYECKUX BEUIECTB, KaYeCTBEHHBIE
pEaKIMK YIIeBOJOPOIOB pa3IMYHBIX KJIACCOB M KHUC-
JIOPOCOAEPKAIINX OPTaHUYECKUX BEIIECTB, PEIICHHUE
HKCIEPUMEHTAIBHBIX 33]a4 110 PACIO3HABAHUIO HEOP-
TFaHMYECKUX U OPraHMYECKUX BEIIECTB) C COOIIOCHU-
eM TpaBui 6€30MacHOT0 OOpAIIEHUs C BEIECTBAMU U
1abopaTopHBIM 000py0BaHUEM, GOPMYIUPOBATH 1ie-

JIn HUCCICOO|

MPEIOCTABIIATh B pa3InyHON (opMe pe3yibTaThl IKC-
[IEPUMEHTA, aHAJIU3UPOBaTh U OLICHUBATh UX JOCTO-
BEPHOCTH;

-yMETb OCYLIECTBJIATh LEJICHAIPABICHHBIM IIOMCK
XUMHUYECKOH MH(OpMallMU B Pa3IMYHBIX UCTOYHHKAX
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MOWCK, aHaIU3, CHCTEMATU3alUI0 W WHTEPIPETALUI0 HH-
dbopmanmu pa3TUIHBIX BUIOB U (HOPM MPEICTABICHUS;

- CO3/1aBaTh TEKCThl B pa3UYHBIX (opMarax C Yy4eToM
Ha3HAYCHUS WHPOPMALIUU U TEJIEBOH ayJAUTOPUU, BHIOMpAs
ONTUMAJIBEHYIO (HOPMY TIPEJICTABICHUS U BU3YAIH3AIIH;

- OLICHUBATh JIOCTOBEPHOCTH, JIETUTHMHOCTh MH(pOpMa-
MU, €€ COOTBETCTBUE IMPABOBBIM W MOPAIbHO-ITHUECKUM
HOpMaM;

- UCHOJB30BaTh CPEICTBAa HMH(DOPMAIMOHHBIX KOMMYHHU-
KallMOHHBIX TEXHOJIOTUH B PEICHUH KOTHUTHBHBIX, KOMMY-
HUKATUBHBIX W OPraHW3aI[MOHHBIX 3a/1ad C COOJIFOJICHUEM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH O€30MTACHOCTH, TUTHEHBI,
pecypcocOepexeHus, TIPaBOBBIX M ITHYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€301MacCHOCTH;

- BIIQJICTh HaBBIKAMU PACIIO3HABAHUS U 3alTUTHI HHPOpMa-
1IUH, THPOPMALIMOHHOM O€301IACHOCTH JIMYHOCTH;

(HayyHass U y4yeOHO-HAay4yHasi JuTEparypa, CpelcTBa
MaccoBod HH(popMaluu, cetb VHTEepHET U Apyrue),
KPUTHYECKH aHATU3UPOBATh XUMHUYECKYI0 HH(popma-
1110, TiepepaldaThIBaTh €€ U UCI0JIb30BATh B COOTBET-
CTBUU C IIOCTABJICHHOHN y4eOHO 3a/1a4eii;

- BJIAJICTh CUCTEMOW 3HaHUN O METOJaxX Hay4yHOro Io-
3HAHUSA SIBJICHUU IIpUupoOabl, HUCIOJIB3YCMbIX B €CTC-
CTBEHHBIX HAayKaX W YMEHHUSMHU MPUMEHSATH 3TU 3Ha-
HUS TIPU DKCIEPUMEHTAIBHOM WCCIEAOBAHUU Be-
IECTB U i1 OOBACHEHUS XHUMUYECKUX SBIICHUH,
HMCIOIUX MECTO B IIPUPOALC HpaKTHHGCKOﬁ ACATCIIb-
HOCTHU YeJIOBEKa U B TIOBCETHEBHOM KU3HU;

OK 04. DddexTrnBHO
B3aUMOJICHCTBOBaTh U
paboTaTh B KOJUICKTHBE
Y KOMaH/Ie

- TOTOBHOCTb K CAMOPa3BUTHIO, CAMOCTOSATEIBHOCTH U Ca-
MOOINPEAEICHHUIO;

-OBJIa/ICHUE HaBbIKaMH y4eOHO-HCCIIE0BaTENbCKOM, ITPO-
eKTHO! M COLIMAIBbHON eATeTbHOCTH;

OBianenne  yHHBePCAJbHBIMH KOMMYHHMKATHBHBIMH
ACHCTBHUAMMU:

0) coBMecTHAasI 1eATEIbHOCTD.

- MIOHUMATh M UCIOJb30BaTh MPEUMYILECTBA KOMAHAHON U
WHIUBUAYAIbHON paboThI;

- MPUHUMATh L€ COBMECTHOM JEesATEIbHOCTH, OPTaHH-
30BBIBATh U KOOPAMHUPOBATH JACUCTBUS 10 €€ JOCTHKEHUIO:
COCTABJIAThH IJIAH JEWCTBUH, paclpelessiTh poju ¢ y4eTOM
MHEHUH Y4YaCTHHKOB OOCYXXIaTh pe3yjibTaTbl COBMECTHOM
paboThI;

- KOOPJAWHUPOBATh ¥ BBIMOIHATH PAaOOTy B YCIIOBHUSX
peasbHOro, BHUPTYaIbHOTO M KOMOMHHPOBAHHOTO B3aMMO-
JICHCTBHS,

- YMETh IUIAHUPOBATh M BBINOJHATH XMUMHUYECKUN
IKCIIEPUMEHT (TPEBpAILCHUS OPraHUYECKHX Be-
IIECTB MPH HArpeBaHUU, MOJyYCHHE ITUIICHA U U3Y-
YEeHHE €ro CBOICTB, KAaUECTBEHHbIE PEAKLIUU Ha ajlb-
JIETU/IBI, KpaxMaJl, YKCYCHYIO KHCIIOTY; JeHaTypalHsl
0€IKOB IpY HarpeBaHHM, LIBETHBIE PEAKIIUU OCJIKOB;
MPOBOJIUTH PEAKIIMH MOHHOTO OOMEHa, ONpENeNsTh
CpeAy BOJHBIX PACTBOPOB, Kau€CTBEHHBIE PEAKIIMU
Ha cynb(ar-, KapOOHAT- U XJIOPUJ- AHUOHBI, Ha Ka-
THOH aMMOHMS; PEIIaTh SKCIEpPUMEHTAJIbHBIE 3a/a-
g 1o temam "Mertamibl" u "Hemeramibl") B cooT-
BETCTBUHU C MpaBWJIaMH T€XHUKU OE€30MaCHOCTU IpHU
oOpaleHuu ¢ BEIecTBaMu U JIa0OpaTOpHBIM 000pY-
JIOBaHUEM; MPEJICTABIATh PE3yabTaThl XUMHUECKOTO
JKCIIEpUMEHTa B (OpME 3alMCH YpaBHEHHH COOT-
BETCTBYIOIIMX peakiuii U (HOpMYIHPOBATH BBHIBObI
Ha OCHOBE 3THX Pe3yJIbTATOB;
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- OCYHIIECTBISATh MO3UTUBHOE CTPATErMUYECKOE IMOBEICHUE B
Pa3IMYHBIX CHUTYalUsX, MPOSBISTH TBOPYECTBO M BOOOpa-
KEHUe, ObITh MHUIIMATUBHBIM

OBi1aieHHe YHMBEPCAJIbLHBIMHU PeryisiTHBHBIMMU J1€ii-
CTBUSIMU:

I') MPUHSATHE ce0sI M APYTHX JK/Ieid:

- MIPUHUMATh MOTHUBBI U apTyMEHTHI APYTUX JIOJCH Mpu
aHaJlu3e pe3yJabTaTOB JEATEIbHOCTH;

- MpU3HABaTh CBOE NPABO W MPABO JAPYTUX JIIOJCH Ha
OIINOKHU;

pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP C TO3UIUU APYTOTrO
YeNoBeKa;

-YMETh CaMOCTOSITENILHO TUIAHUPOBATh U MPOBOIMTH
XUMHUYECKHI SKCIICPUMEHT (ITOTYYCHHE U H3y4YCHHE
CBOWMCTB HEOPTaHUYECKUX U OPraHUYECKHUX BEUICCTB,
Ka4eCTBCHHBIC PEAKIIMH YTJIECBOJAOPOIOB Pa3IUYHBIX
KJIACCOB U KHCJIOPOJICOACPKAIIUX OPraHMIEeCKHX
BEIIIECTB, PEIICHUE SKCICPUMEHTAIBHBIX 3a1a4 I10
pacro3HaBaHUIO HEOPTaHUYECKUX M OPTraHUYEeCKHX
BEIIECTB) C COOJIIOICHUEM IMPaBUI OE30I1acHOTO 00-
palIeHus ¢ BEHIeCTBaMH U J1ab0paTOpHBIM 000pYI0-
BaHUEM, (POPMYIUPOBATH ICIIH nc-
CICIOBaHHS,

- NPEJOCTABIIATh B PA3JIMYHON (hopMe pe3ysbTa-

Thl JKCIICPUMEHTA, aHAIM3WPOBATh M OIICHUBATH WX

JIOCTOBEPHOCTD;

OK 07. CopeiicTBOBaTh
COXPAHEHHUIO OKPYXkKa-
IOLIEH Cpelbl, pecyp-
cocOepeKeHUI0, TIPU-
MEHSTh 3HAaHUS 00 U3-
MEHEHUH KJINMAaTa,
MIPUHLIMIIBI OEepeKITH-
BOT'O IIPOM3BO/ICTBA,
3¢ (eKTUBHO AeHCTBO-
BaTh B YPE3BBIYANHBIX

CUTYyalusiIx

B 006s1acTH IK0JIOTHY€CKOT0 BOCIIUTAHUSA:
-c(OpPMHUPOBAHHOCTH IKOJIOTUUECKON KYJIbTYpPbI, IOHUMaHUE
BIIMSIHUS COLUATIbHO-DPKOHOMHYECKUX IPOIIECCOB HA COCTO-
SIHUE TPUPOJHOM W COIMAJIBHOW Cpejbl, OCO3HAHUE TJIO-
0aTLHOTO XapaKTepa IKOJIOTUYECKUX MPOoOIIeMm;

- MJIJAHUPOBAaHUE U OCYUIECTBJIEHUE NIEUCTBUIl B OKpY-
JKAIOWIEN Cpelie Ha OCHOBE 3HAHMS LEJIEH YCTOMYMBOTO pas3-
BUTHS YEIIOBECUECTBA;

AKTUBHOE HETPUSATHE JCUCTBUHM, MPUHOCSIIUX BpE OKpY-
YKAIOILIEN Cpeae;

- yMEHHE MPOTHO3UPOBATH HEOJIATOTPUITHBIC IKOJIOTHYE-
CKHE MOCJEACTBUS MPEANPUHUMAEMBIX AEHUCTBUM, IPEIOT-
BpaliaTh UX; pacIIMpeHUE OIbITA JACSITEIIBHOCTH SKOJIOTHYE-
CKOM HaIlpaBJIEHHOCTH;

OBJIAJICHHE HaBBIKAMHU y4€OHO-MCCIIEI0BATEIBCKON, TTPOCKT-
HOH U COIMAaJIbHON NEATEIbHOCTH;

- chopMHUpPOBATh TPEACTABICHUSA: O XUMHUECKON

COCTABJISIFOLIEH €CTECTBEHHOHAYYHOW KapTUHBI MU-

pa, poJii XMMUU B TIO3HAHUM SIBJICHUM TPUPOJIBI, B

(hopMUPOBAaHUM MBILUICHUS U KYJIbTYPbl JIHYHOCTH,

ee (YHKIMOHAIBHOW TPAMOTHOCTH, HEOOXOIUMOM

JUISL pEeLIeHUs] MPAKTUYECKUX 3a/1a4 U HKOJIOTHYECKU

000CHOBAHHOT'O OTHOILIEHUSI K CBOEMY 3/J0pPOBbIO U

IIPUPOHOM Ccpelie;

- yMeThb coOirofaTh IpaBHJIa KOJOTHYECKH Iie-
J€cO000pa3HOro MOBEACHUs B OBITY U TPYAOBOH nes-
TEIbHOCTU B LIEISX COXPAHEHHs] CBOETO 3/0pPOBbSI U
OKpY’KaloIlled MPUPOJHOM Cpelibl; YYUTHIBATH ONac-
HOCTh BO3JICUCTBHSI Ha J>KMBBIE OPTaHU3MBI OIpee-
JIEHHBIX BEIIECTB, MOHUMAsl CMBICI MOKa3aTelqs Mpe-
JIETbHOM JOMYCTUMOM KOHUEHTPALMHU; YMETh IPOrHO-
3UpOBaTh, AHAJIU3UPOBATh U OLEHUBATH C TO3UIIUI
JKOJIOTHYECKON 0€30MacHOCTH MMOCHEACTBUS OBITOBOM
U TPOU3BOACTBEHHON NEATENbHOCTH 4YelIOBEKa, CBS-
3aHHOW C TIepPepabOTKOM BEIIECTB; MCIOJIb30BAThH I0-

46




JIYYCHHBIC 3HAHUA Ui NPHUHATHA TPaMOTHBIX PCIIC-
HU Ipo06JieM B CUTYyalUsIX, CBSI3aHHBIX C XUMHEH;

- YMETb OCO3HaBaThb OIIACHOCTb BO3JEHUCTBHs Ha
KMBBIC OPraHU3MBbl OIPEIEICHHBIX BEILECTB, IOHM-
Mas CMBICI IIOKa3areis MPeNeNbHOW JOIYCTUMOM
KOHIIGHTPALlMU, U MOSCHATH Ha MPHUMEPax CIOCOOBI
YMCHBIICHUA W NPCAOTBPAIICHHUA HX BPCIHOI'O BO3
JICHCTBHS HA OPraHU3M YeJIOBEKA.
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B pamkax mporpaMMbl y4eOHOTO MpeaMera OOyYaromMMHUCS OCBAWUBAIOTCS JTUYHOCTHBIC
(JIP), merampeamernsie (MP) w mnpenMernele pe3ynbratel 0a3oBoro yposueid (ITPG) B
cootBercTBUH ¢ TpeboBanusmMu ®I'OC cpennero obiiero oOpa3oBaHusl.

JIP 01. Poccuiickyro IpakIaHCKYI0 HJICHTUYHOCThH, MAaTPUOTU3M, YBAXKEHHE K CBOEMY HApOy,
4yBCTBa OTBETCTBEHHOCTH nepel PoauHon, ropaoctu 3a ¢cBoW Kpai, cBor0 Poauny, npouuioe u
HACTOsAIIEE MHOTOHALIMOHAIIBHOTO Hapoaa Poccuu, yBakeHHE TOCYIapCTBEHHBIX CHMBOJIOB
(repO, ¢urar, rumH);

JIP 02. I'paxxaaHCKyIO MO3UIMI0 KaK aKTUBHOTO M OTBETCTBEHHOI'O YJiEHA POCCHMCKOTO 00IIIe-
CTBa, OCO3HAIOILIEI0 CBOU KOHCTUTYLIMOHHBIE IIpaBa U 003aHHOCTH, YBA)KAIOILIErO 3aKOH U Ipa-
BONOPSIOK, 00J1a/Ial0lIEro YyBCTBOM COOCTBEHHOT'O JOCTOMHCTBA, OCO3HAHHO MPUHHUMAIOIIETO
TPaJUIIMOHHBIE HAIIMOHAJIBHBIE U OOIEYETOBEYECKHE T'YMAaHUCTHYECKHE M JIeMOKPAaTUYEeCKHE
LEHHOCTH;

JIP 03. T'oToBHOCTSH K ciyxeHut0 OTeuecTBy, €ro 3aiuTe

JIP 04. ChopmupoBaHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3-
BUTHUS HAYKU U OOLIECTBEHHON MPAKTHKH, OCHOBAHHOI'O Ha JUAJIOre KYJIbTYp, a TaKXKe pa3iud-
HBIX ()OpM OOIIECTBEHHOI'O CO3HAHMSI, OCO3HAHHUE CBOETO MECTa B MOJIUKYJIBTYPHOM MHPE;

JIP 05. ChopMUpPOBAaHHOCTE OCHOB CaMOPa3BUTHSI U CAMOBOCITUTAHUS B COOTBETCTBHHU C OOIIe-
YeJI0BEUYECKUMH [IECHHOCTSIMU U UjeallaMH T'PaXkIaHCKOro 00IeCTBa; TOTOBHOCTh U CIIOCOOHOCTH
K CaMOCTOSITEJIbHOM, TBOPYECKOM U OTBETCTBEHHOM AEATEIbHOCTH;

JIP 06. TonepanTHOE CO3HAHHE U MOBEACHUE B MOJIUKYJIHTYPHOM MHpPE, TOTOBHOCTh U CIOCO0-
HOCTb BECTHU JAMAJIOT C APYTUMHU JIIOJIbMU, JOCTUTAaTh B HEM B3aUMOIIOHUMaHUs, HAXOUTh 00II1e
HEeNMU U COTPYAHMYATH JUIS UX JIOCTHXKEHUS, CIIOCOOHOCTh MPOTHUBOCTOSTH MJICOJIOTUU IKCTpE-
MHU3Ma, HAIlMOHAJIM3Ma, KCEHOPOOHH, AUCKPUMHUHAIIMHA MO COLUAIBHBIM, PEIUTHO3HBIM, Paco-
BbIM, HallMOHAJILHBIM MPU3HAKAM U JPYTUM HETaTUBHBIM COIMAIBbHBIM SIBJICHUSIM;

JIP 07. HaBbIku COTpYyIHHYECTBA CO CBEPCTHUKAMH, IETHbMH MJIAJIIETO BO3PAcTa, B3POCIBIMU B
00pa3oBaTeNbHO, O0IIECTBEHHO MOJIE3HOM, YueOHO-UCCIe0BATENLCKON, TPOSKTHOM U IPYTHX
BUJIaX JESATENIbHOCTH;

JIP 08. HpaBcTBeHHOE CO3HaHME U MOBEJCHHUE HA OCHOBE YCBOEHHS OOIIEUYeIOBEUYECKUX IIEHHO-
CTeH;

JIP 09. T'0TOBHOCTH M CITIOCOOHOCTH K 00pa30BaHMIO, B TOM YHCIIE caMO0OOPa30BaHUIO, HA TPOTS-
JKEHUM BCEW JKM3HM; CO3HATEIbHOE OTHOIIEHHWE K HENPEPhIBHOMY OOpa30BaHUIO KaK YCIOBHIO
YCIIEHIHOM NMpo(decCHOHaIBHON U 00IIECTBEHHON AEATENbHOCTH;

JIP 10. DcTteTnueckoe OTHOIIEHHWE K MUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOT'O U TEXHUYECKOIO
TBOPUYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOIICHHIA;

JIP 11. [Ipunsatue u peanusaiuio EHHOCTEN 310pOBOro U 0e30MmacHoro o0pasa >KH3HHU, MOTPeo-
HOCTH B (DU3MYECKOM CaMOCOBEPLICHCTBOBAHMH, 3aHATUSAX CIIOPTHUBHO-03/I0POBUTEIBHOMN nesi-
TEIbHOCTBIO, HEMPUATHE BPEIHBIX IPUBBIYEK: KYPEHUs, YIOTPEOIEHUS AJIKOT0JIsl, HAPKOTHUKOB;
JIP 12. bepexHoe, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIIEHUE K (PU3MUECKOMY U TICUXOJIOTH-
YECKOMY 3[I0pOBBIO, KaK COOCTBEHHOMY, TaK M JIPYIHX JIOAEH, yMEHHE OKa3bIBaTh MEPBYIO IO-
MOIIIb;

JIP 13. Oco3nanHbIi BEIOOp Oymymiel mpoecCuu U BO3MOXKHOCTEN pean3aiiui COOCTBEHHBIX
JKU3HEHHBIX IJIAHOB, OTHOIICHHE K MPO(EeCCHOHANBLHON AESITeTbHOCTH KaK BO3MOXHOCTH yda-
CTHS B pELIEHUH JTUYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIIEHAI[MOHATBHBIX MPOOIIeM;
JIP 14. ChopMHpOBaHHOCTh HKOJIOTMYECKOTO MBINUICHUS, MOHUMAHUS BIUSHUS COIMAIBHO-
HKOHOMUYECKUX MPOILECCOB Ha COCTOSHUE MPHUPOJHON M COIMAIBHOM Cpelbl; mpuoOpeTeHue
OTMBITA FKOJIOTO-HANIPABICHHON I€ATEIbHOCTH;

JIP 15. OTBETCTBEHHOE OTHOIIECHHUE K CO3JaHUIO0 CEMbU HAa OCHOBE OCO3HAHHOI'O IIPUHATHUS IIEH-
HOCTEN CEMEMHOU KU3HU.

MP 01. YMeHune caMOCTOSATENIBHO ONPEESATh LEIU JEITEIbHOCTH U COCTABIAThH IUIAHBI JIes-
TEIBHOCTH; CAMOCTOSITEJIBHO OCYILIECTBIIATh, KOHTPOIUPOBATh U KOPPEKTUPOBATH JI€SITEIBHOCTD;
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HCIIOJIb30BaTh BCE BO3MOXKHBIE PECYpCHI JUIsl TOCTHKEHHUS MOCTABJICHHBIX LiEJed U pean3aluu
TUTAHOB JICSITENIbHOCTH; BEIOMPATh YCIEIIHBIE CTPATETUN B PA3IMYHBIX CHTYAIIHSIX;

MP 02. YMeHne npoayKTUBHO OOINAThCS W B3aMMOJICHCTBOBATH B MPOIECCE COBMECTHOMW Jes-
TENHHOCTH, YUUTHIBATH MO3UIUHN JAPYTUX YYACTHUKOB JESATEIBHOCTH, d(D(PEeKTHBHO pa3periarh
KOH(JIUKTHI,

MP 03. Brnasenue HaBbIKaMH MO3HABATEIbHOM, Y4€OHO-UCCIEIOBATEIbCKOW U MPOCKTHOM esi-
TEIbHOCTH, HAaBBIKAMU pa3peleHus npoosieM; CHOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITETbHOMY
MOMCKY METOJIOB PEIICHHS MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3IMUYHbIX METO0OB MTO3HAHMUS;
MP 04. I'0TOBHOCTB M CITOCOOHOCTH K CAaMOCTOSTEILHON HH(POPMAIIMOHHO-TI0O3HABATEIILHOMN JIe-
ATEIHHOCTH, BIIQJICHHE HABBIKAMH MOJy4EHUSI HEOOXOAUMOHN MH(OpPMAIIUK U3 CIIOBapei pa3HbIX
TUIIOB, YMEHHE OPUEHTHUPOBATHCS B PA3IMUHBIX UCTOUHHUKAX MH(POPMAIK, KPUTHUECKHU OLICHU-
BaTh U HHTEPIPETUPOBATH HH(POPMAIIHIO, TIOTYYAEMYIO U3 PA3TUIHBIX HCTOYHUKOB;

MP 05. YMeH#ne ucrosp30BaTh CpecTBa HHPOPMAITMOHHBIX U KOMMYHHUKAITMOHHBIX TEXHOJIOTUNA
(manee — UKT) B pelieHMH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPraHU3AI[MOHHBIX 3a7a4 C CO-
OnroieHneM TpeGOBaHM HIPrOHOMUKH, TEXHUKH 0€30MacHOCTH, TUTHEHbI, pecypcocOepekeHus,
NPaBOBBIX U ATHYECKUX HOPM, HOPM HH(POPMAIIMOHHOH 0€301acHOCTH;

MP 07. YMeHue caMOCTOSITENIbHO OLICHUBATh M MPUHUMATh PELICHUs, ONPEAEISIONue cTparTe-
THUIO MOBEJICHUS, C YU€TOM TPAXTAHCKUX U HPABCTBEHHBIX IIEHHOCTEH

MP 08. Brnagenue sI3bIKOBBIMU CPEICTBAMU — YMEHHE SICHO, JJOTHYHO U TOYHO H3JaraTh CBOIO
TOYKY 3pPEHUSI, UCIIOJIb30BaTh a/ICKBATHHIC SI3BIKOBBIC CPE/ICTBA;

MP 09. Brnagenue HaBblKaMH MMO3HABATEIbHONU pedIeKCHH KaK OCO3HAHUS COBEpIIAeMbIX JICH-
CTBUM M MBICTTUTEIBHBIX MTPOIIECCOB, UX PE3YJIHLTATOB U OCHOBaHUH, TPAHUIl CBOETO 3HAHUS U HE-
3HaHUS, HOBBIX O3HABATEIBHBIX 33/1a4 U CPEJICTB UX JIOCTHXKEHHUSI.

ITP6 01. ChopmupoBaHHOCTH MIPEICTABICHHUA O MECTE XUMUU B COBPEMEHHON HAyYHOW KapTHHE
MUpa; MTOHUMAHHUE POJIH XUMHH B (POPMUPOBAHUU KPYyro3opa U GyHKIMOHATBHON IPaMOTHOCTH
YeJIOBEKa I PEIICHUs TPAKTUUYECKUX 3a]1a4;

[1P6 02. Brnagenue OCHOBOMOJATAIOIIMMU XUMHYECKUMHU TMOHATHUAMHU, TEOPHUSIMH, 3aKOHAMU U
3aKOHOMEPHOCTSIMU; YBEPEHHOE MOJIb30BAHUE XUMUYECKON TEPMUHOJIOTHEN M CUMBOJIMKOM;
[1P6 03. BnameHue OCHOBHBIMH METOJAMU HAyYHOT'O TO3HAHHS, WCHOIB3YEMBIMU B XHUMHUU:
HaOJII0/IeHue, OMMCaHue, U3MEPEHHE, SKCIIEPUMEHT; YMEHHE 00pabaTbiBaTh, OOBSICHATD Pe3yJib-
TaThl TIPOBEACHHBIX OIBITOB U JIENATh BBIBOJbI; TOTOBHOCTh U CIIOCOOHOCTH MPUMEHSATH METOIbI
MO3HAHMUSI TIPU PEIICHUH NMPAKTHUYECKUX 3a/1a4;

[T1P6 04. ChopmMupoBaHHOCTH YMEHHS JaBaTh KOJIMUYECTBEHHBIC OIICHKU U MPOBOAUTH PACUEThI
M0 XUMHYECKUM (HOpMysiaM U YPaBHEHUSIM;

[1P6 05. Brnagenue mpaBuiiaMu TEXHUKHU OE30MACHOCTHU MPH HCIOJIB30BAHUU XUMHUYECKUX Be-
IIECTB;

[TP6 06. ChopmMupoBaHHOCTH COOCTBEHHOM MO3UIUH 10 OTHOLIEHUIO K XUMHUYECKOH nHpopma-
[IMU, TIOJIy9a€MON U3 pa3HbIX UCTOYHHUKOB;

[1P6 07. [Inst oOyuaromuxcsi ¢ OTpaHHYEHHBIMA BO3MOXKHOCTSIMH 37I0POBbSI OBJIAJICHUE OCHOB-
HBIMU JIOCTYITHBIMH METOJIaMU HayYHOT'O IMO3HAHUS;

[TP6 08. Jlnst crnenbix ¥ c1abOBUASIINX O00YJArOIIUXCS OBNAJICHUE TIPaBUIAMH 3aITUCH XUMUYE-
CKUX (QOpMYyJ C HUCHOJB30BaHHEM pelbedHO-TOUeYHOW cuctembl oOo3HaueHuir JI. bBpaiin
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2. MOHIBI OLIEHOYHBIX CPeACTB MO cnenuaabHOCTH 19.02.12 TexHonorust nmpo-
AYKTOB NUTAHUS KMBOTHOTO MPOUCXOKIEHUS

®onbl o11eHOUHbIX cpenicTB (nanee — @OC) npeacTaBiaeHbl B BUJIE MEKIMCIUILUTMHAPHBIX 3a/1a-
HUM, HaMpaBJICHHbIC HA KOHTPOJIb KAYeCTBa U yIpaBlieHHe mnpoueccamu goctrxenus JIP, MP u
1P, a Taxxe cozmanue ycinoBuil s popmupoBanus OK u (umm) 11K y oOydaronmuxcst mocpea-
cTBOM npomexxyTouHoi arrectanuu. @OC pazpabaTbIBalOTCs ¢ OMOPON HAa CHHXPOHH3UPOBAH-
HbIE 00pa30oBaTEeNbHBIE PE3YyIbTATHI, C Y4eTOM Npoduiss oOydeHus, ypoBHS OCBOSHUsI 00IIe00-
pazoBarenbHOro yueoHoro npeamera OVYILO7Y «Xumus» u npodecCuoHAIBHOW HaINpaBICHHO-
CTH 00pa3oBaTeNnbHON mporpamMmbl 1o cneruanbHocTr 19.02.12 TexHomorus NpoayKTOB MHTA-
HUS )KUBOTHOTO MPOUCXOXKICHUS

Ne paznena, Tembl Koawbl 00pa3oBa- | BapuaHThl MeXKIMCUMILIMHAPHBIX 32/1aHUI
TeJbHBIX pe3yJib-
TaToOB
(JIP, MTP, IIP,
OK, IIK)
Paszngen 1. O6man xu- I1P6 01 VYerHbiil onpoc no Teme: XUMHUS - HayKa O
MUSA [TPy 03 BEILIECTBAX
JIP 05
I'nmaBa 1. «OcnoBHble no- | JIP 08 1. [aiite ompeneneHue MOHATHSAM: DIIEMEHT,
HATHUS U 3aKOHBI Xumun» | JIP 09 aToM, MOJIEKYJia, HOH.
JIP 13 2. Jlaitite ompeneneHrne MOJEKYISIPHOU Mac-
MP 01 ChI.
MP 03 3. JaiiTe onpeneneHne aTOMHONM MaccChl.
MP 04 4. Kak paccuMTbIBaeTCsl MOJEKYJIsIpHas Mac-
MP 07 ca?
MP 09 5. Ha3zoBure eauHuLBI U3MEPEHUS MOJIEKY-
OK 01 JISIPHOM MAaccCBhl.
OK 02 6. [laiiTe onpeneneHne MacCOBOM JTOJIH.
OK 03 7. Tlo xakoi (opMyJie pacCUUTHIBAETCS Mac-
OK 11 COBasi J0JIs 3JIEMEHTOB B MOJIeKyJie?
K 1.3

Ilepeuenp 3amaHuii Uil NUCBMEHHOM KOH-
TPOJIBHOU pabOTHI:

3amanue 1:

Paccuuraiite MOJEKyISpHBIE MAacChl Be-
ILIECTB:

NaCL, MgSO4, KOH, CaCo0s,
Mg(NO3)2, CuSO4, Na2C03, AICI3
3amanue 2:

VYKakuTe MacCOBBIC OTHOIICHUS XUMHYSCKUX
3JIEMEHTOB B (hOpMYyJIaxX BEIIECTB:

a) CuS04; 6) CaCO3

3amanue 3

Paccunraiite MaccoBble OONM XUMHYECKHX
arieMeHToB B BemectBe HNO3

3aganue 4:

PaccunraiiTe MaccoBble JOJIM XHMHYECKHX
anemeHTOB B BemectBe Ca(OH)2

3aganue 5

Paccunraiite MaccoBbIe OONM XUMHYECKHX
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sneMeHToB B BemecTBe HaPOy

3amanue 6:

PaccumraiiTe MaccoBpIe MOJIH XHUMHUUYCCKHUX
anemeHToB B BemiecTBe Zn(OH)2

I'nasa 2. «Ilepuoanue- I1P6 05 YceTHEIM onpoc no TemMaM: CTpoeHue aToMa.
ckui 3axoH u Ilepuo- [1Py 04 Ilepuonnueckuit 3akoH u Ilepuonnueckas
JUYecKasi cucreMa xm- JIP 05 cucreMa xumMuueckux saeMmenTos JI.U. Men-
MHUYE€CKHX 3JIEMEHTOB JIP 06 JieieeBa.

J.A. MeHnaejeeBa B JIP 08 1. Uto MenpeneeB cuuTall r1aBHOWM XapakTe-
cBeTe cTpoenus aroma» | JIP 09 PUCTUKOW aToma IPU IOCTPOEHUU IEPUOIU-
MP 01 YECKOM CUCTEMBI?

MP 02 2. CKOJIBKO BapMaHTOB UMEET NIEPUOINYECKast
MP 04 CHCTEMA 3JIEMEHTOB?
MP 08 3. W3yunrte AIUHHBIA UM KOPOTKHI BapuaHT
MP 09 Tabnuuel MennaeneeBa. ONUIINTE, YEM OHHU
OK 02 OTJINYArOTCs?
OK 04 4. CdopmynupyiiTe 3HaU€HUE MEPHOIUYC-
K 3.3 ckoro 3akoHa /.M. Menneneena.
IlepeyeHb 3alaHUN Il MUCbMEHHOW KOH-
TPOJBHON PabOTHI:
3apanme 1
Omnpenenure GopmMysbl BEIIECTB, HCIONb3YS
3HAHUS 00 170'¢ BAJICHTHOCTH:
Ca’CL?t, AL30?, P°0?,Cri0?, NalO? Bbruric-
JUTE MOJIEKYJISIPHBIE MAacChl IOJyYEHHBIX
CJIOXHBIX BEIIECTB.
3ajanue 2
Omnpenenure 4YMCIO MTPOTOHOB, HEUTPOHOB,
AJIEKTPOHOB M 3apsij sSApa aToMa JJisd Cleny-
rorux saeMenToB: |, Na, Cl, Ca, Al, Pb u Ge
N300pa3ute snexTpoHorpadpuueckue Gopmy-
JIbl DJIEMEHTOB
I'naBa 3. «Xumuueckas | [1P6 07 VYerubiil onpoc no temam: CTpoeHue Belle-
cBsi3b. CTpoenue Beme- | [1Py 05 ctBa. [lonmumepsr.
cTBa. JIP 05 1. Yro takoe cycnien3us?
JIP 08 2. OnumuTe BHEIIHUE IPU3HAKU CYCIIEH3UH.
JIP 09 3. Yro Takoe amMyibCHs?
MP 01 4. OnuuuTe NpU3HAKU OTIUYUS SMYJIBCUU OT
MP 02 CYCIICH3UH.
MP 04 5. [aiite onpeneneHue MOHATUS «IJIEKTPOOT-
MP 05 PULIATEILHOCTDY.
MP 08 6. OT 4yero 3aBHUCHT 3JEKTPOOTPULIATETBHOCTb
MP 09 aToma?
OK 02 7. Kak u3MeHseTcs dIeKTPOOTPULATENBHOCTD
OK 04 aTOMOB 3JIEMEHTOB B Mepuoaax”?
OK 09 8. Kak n3MmeHseTcs 31eKTpOOTPHULIATEIBHOCTD
OK 11 aTOMOB 3JIEMEHTOB B IVIaBHBIX NOATpynnax?
K 3.5 9. CpaBHUTE AJIEKTPOOTPHUIIATEIIBHOCTh aToO-

MOB METaUI0OB M HeMmeTaaoB. OTIWYaroTCs
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I'naBa 4-5. OBP. 3ako-
HOMEPHOCTH MPOTEKAHUS
XAMHYECKUX peaKui

U CHOCOOBI 3aBEpIICHHS] BHEIIHETO DJIEK-
TPOHHOI'O CJOS, XAapaKTEpHbIE JUIsI aTOMOB
MeTaJuIoB U HeMeTa/uioB? Ka-KoBbl IPUYHUHBI
3TOro?

10. Kakue xuMuUyeCKHe 3JIEMEHThI CIIOCOOHBI
OT/aBaTh JJIEKTPOHBI, NPUHUMATh 3JIEKTPO-
HBI?

11.YTt0 OpouCXOOUT MEXKIYy aTOMaMH MpHU
OT/1aue U MPUHSATUU IJIEKTPOHOB?

12. Kak Ha3bIBarOT 4acTHIIbI, 0Opa30BaBIIIHE-
Csl U3 aToMa B Pe3yJIbTaTe OTJA4M WM MPUCO-
€AVHEHUS AIEKTPOHOB?

13. YUrto mpowu3soiiner mpu BCTpEYE ATOMOB
MeTaJula U HeMeTtajia?

14. Kak oOpa3yercs noHHasl CBsI3b?

15. Xumnueckas cBsi3b, oOpazyemas 3a cueT
o0pa3oBaHMsl OOIIMX 3JEKTPOHHBIX  Map
Ha3bIBAETCH ...

16. KoBasieHTHAas CBSI3b OBIBAET ... U ...

17. B yemM cX0/ACTBO KOBAJIEHTHOH MOJSPHOI
1 KOBAJICHTHOM HENOJSApHOU cBsizu? OT 4yero
3aBUCHUT MOJIIPHOCTH CBS3U?

18. B yeM pazinunie KOBAJICHTHON MOJISIPHOM
Y KOBAJICHTHON HEMOJIAPHOM CBSI3H?

YCcTHBEIM onpoc IO TeMaM: XUMHUYCCKHUE pe-
akiuu. Pactsopbl. OKUCIUTEIBHO-
BOCCTAHOBUTEJIHHBIC PEAKIIHH. DIECKTPOXH-
MUYECKHUE MPOIIECCHI.
1. Kakue ObIBalOT peakuuy MO YUCIY U
cocraBy peareHToB? [lepeuncnure ux.
2. Uro Takoe peakIuu COCAWHCHHS, pa3-
JI0’KCHUS, 3aMeIleHMs, 0OMeHa?
3. UeMm oTIMUAIOTCS PEAKIUU 3aMEIICHUS
1 oOMeHa Mexay co6oii?
4. UYrto Takoe XuMUYecKas peakuus?

5. KakoBbl NMpU3HAKK XHUMHUYECKUX PEaK-
U7

6. Kakue peakmuu Ha3bpIBAlOT OOPATUMBI-
Mu?

7. UYto Takoe TeroBoit 3pdext?

8. Kakue BemiecTBa Ha3bIBalOT peareHTa-
MH?

9. Kakue BemecTBa Ha3bIBAIOT MPOIYKTa-
MH peaKkiuu?

10. Yto Takoe kaTanuzatop?

11. Kak BbI cuuTaere, OyAeT U BIUATH Ha
CKOpPOCTh pEaKIMi MNpUpOAA pearupy-
ronmx Bemects? [Houemy?

12. TlepeuncnuTh BUABI XUMHYECKHX peak-
HH.

13. [laiite ompeneneHus: sHI0TEpMUYECKas
peakius, HK30TepMHUYECKas peakius,
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OKHCITUTEIb, BOCCTAHOBHUTEIb, PEAKIIUS
COCMHEHUS, PEaKIUs Pa3IOKEeHHUS, pe-
aKuus 0OMeHa, peakius 3aMeIeHUSI.
14. JlaiiTe ompeneneHus: dHI0TePMHUYECCKast
peaxius, IK30TepMUYECKas PeaKIIHs.
15. Kak BbI cuuTaere, KOHIIEHTpAIUs pea-
THPYIOLIUX BEIIECTB MOXKET BJIUATH HA
CKOpPOCTh XMMHUYECKHX peakuuid. [loye-
My?
TECT
1. Kakast peakiyisi OTHOCHTCS K PEaKIUsIM
oOMeHa:
a) Al,03+HCl—,
6) Na O + H,O0—,
B) Fe + H2SO4 —,
r) CaCOs3 —.
2. Kakas peakmusi OTHOCUTCS K PEaKIUsSIM CO-
CIIMHCHHMS:
a) Al,O3+HCl—,
0) Na2O + H,0—,
B) Fe + H2SO4 —,
r) CaCOs3 —.
3. Kakoe ypaBHEHHE COOTBETCTBYET PEaKIIUU
Pa3IIOKEHUS:
a) Zn+CuS04=ZnS04+Cu
0) BaCl>+K>C0O3=BaCO3+2KCl,
B) Ca0+CO, — CaCOs,
r) Fe(OH).=FeO+H>0.
4. Kakoe ypaBHEHHE COOTBETCTBYET PEaKIIUU
3aMeIIeHus:
a) CO2+H20=H,CQOg3,
0) C+2H2=CHg,
B) 2H,0=2H,+02,
r) 2 H20+2Na=2NaOH+H;

Pa3nen 2. Heopranuye-
ckast xuMmusi. Tembl
«O061mas xapakTepucTuKa
METAJIJIOB U HEMETAJIJIOB
Y X COCIUHEHUS»

I1P6 06
[1Py 02
[TPy 03
JIP 05
JIP 07
JIP 08
JIP 09
MP 01
MP 02
MP 04
MP 05
MP 08
MP 09
OK 02
OK 04
OK 09
I[IK 2.3
K 2.4

YcTHBIN onpoc 1o TeMe: XUMUs 3JIEMEHTOB.
XHUMUS B )KA3HU OOIIIECTBA

1. UeM oTnMyaeTcs MpoCcTOE BEIECTBO —
METaJUI OT XUMHUYECKOI'0 3JIEMEHTa — METall-
ma?

2. Y10 Takoe XUMHYECKHH dJIeMEHT?
3. Kakwue cBoiicTBa XapakTepHbI s
aTOMOB METaJIJI0B?

4, Kakumu o6mumMu puznueckuMu

cBoOiicTBaMM 00J1a7Jat0T MPOCTHIE BEIIECTBA —
MeTaJulbl U Toue-My?

S. Hcnonp3oBaHne MeU B AJIEKTPOTEX-
HUKE 00yCIIaBIUBAIOT CBOIMCTBA: MeTaJInye-
CKUI OJ1eCK, KOB-KOCTb, 3JIEKTPOIPOBO/-
HOCTh, KpaCHOBaTO-KOpUYHEBKIH 11BeT. [1o-
YEPKHUTE MPABUIBHBIC OTBETHI.

6. C noMomuib1o, Kakol XUMHUYECKOH pe-
aKIIMM MOYKHO TOJTYYUTh YTJIEKHUCIIBIN Ta3 B
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nabopatopun?

7. Kax cobpats mpubop asis momydeHus
ra3os?

8. Kak onpenenuthb, 4TO BBIAEHSAIOMIMI-
Csl Ta3 SIBJISICTCS YTIICKUCITBIM?

9. [Touemy nHIMKaTOpHAsE Oymara Me-
HSET 1IBET, [IPH MONIaJJaHUH Ha Hee ra3a’

10.  Yro Takoe uccnemyemas rnpooda?

11.  [nst yero orOupaercs mpobda ucciemy-
€MOTr0 BerlecTna?

12. [To kakuM TIpU3HAKAM MOKHO OITpe-
JISTTUTh TPOTEKAHUE PEaKITUu?

13. B kaxoii cpene makmycoBast Oymara
OKpaIllUBAETCA B CUHUM 1IBET?

14. [Touemy HE0OX0 MO TIEpET TTPOBE-
JICHHEM SKCTICPUMEHTA COCTABIISATh aJITOPUTM
(JTOTUKO-CMBICIIOBYIO MOJIEIIh) IPOBEICHUS
AKCIIepUMeHTa?

15. OnuiymTe 1moJ0KeHHE METAJIJIOB B
ICXJI

16. Kakas rpymnmna nepuoanueckoi cucre-
MBI COCTOHUT TOJBKO 13 METAJIOB?

17. Kak n3sMeHsroTcs MeTaIUIMYECKHE
CBOICTBA: B IJIABHBIX MOTPYIIIAX, B IIEPUO-
nax?

18.  IlpuBeauTe mpuMepsl METAIIIOB, CIO-
COOHBIX BBITECHATH BOJOPOJ] U3 KHCIIOT.

19. HazoBure 2 meTaimia, CHOCOOHBIX BbI-
TECHSTh Me/lb U3 cyibdara menu (||)

20.  Kakwe 2 meTasia He MOTYT BBITECHSTh
AIFOMUHUM 13 XJIOpUIa ATFOMUHUSA?

21. Kaxkwne Tumsl peakuuii XapakTepHbl
JJIST METAJLIOB?

22.  Yro Takoe CruiaBbI?

23.  ITlouemy BO3MO>KHO pacTBOpEHUE Me-
Tajia B Metajuie?

24.  Ilouemy B TEXHMKE ITPEUMYIIECTBEH-

HO MIPUMEHSIOT CIUIAaBHI, a HE YHCThIC METaJl-
JIBL.

25.  Kakue criaBbl BB 3HaeTe, HA30BHUTE
UX IPUMEHEHHE.

26.  Kak mpou3BOJST CTajh?

Pa3nen 3. Oprannye-
cKasi XUMUSI.

Tema «Teopus ctpoeHus
OpPTraHUYECKHUX COEINHE-
HUU. YTIIEBOJBI»

ITP6 06
TPy 02
[Py 03
JIP 05
JIP 07
JIP 08
JIP 09
MP 01
MP 02
MP 04

YerHbii onpoc 1o teMe: IIpenmer oprannye-
CKOM xuMuH. Teopus CTpOeHUsT OpraHuye-
CKHX COEAVHE-HUI

1. UYTo Takoe opraHnyYecKue BemecTBa’?
2. W3 Kakux 3J€MEHTOB COCTOST HEopra-
HUYECKHE U OpraHN4ecKHe BeuiecTna?

3. Hanummure 5>1I€KTpOHHOE CTpPOEHHE
yriepoja, BOJ0po/ia, KUCI0poJa U a30Ta.

4. OnummMre pacnosiokeHue yriaepoaa u

Bojoposa B [1.C.
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MP 05
MP 08
MP 09
OK 02
OK 04
OK 09
[IK 2.3
IIK 2.4

S. Kakue cBoiicTBa mposBIISIET YIJIEpos,
corsacHo ero nojoxenus B [1.C.7

6. CpaBHHUTE OpraHMYECKHUE BEIIECTBA C
HEOPraHMYECKHUMHU.

7. Uem oTiMyarOTCs MPUPOJHBIE, UCKYC-
CTBEHHBIE M CHHTETHYECKHE COCTUHEHUS
MEXy cO00M?

8. YTo HYXHO YYUTHIBaTh MPU COCTAB-
JICHUH CTPYKTYPHOU (OPMYIIBI OPraHuIeCKO-
ro semiecrna?

9. Uro Takoe cTpyKTypHast ¢opmyna?
Kakue Bbl 3Haere CTpyKTypHble (HOPMYIbI?
(ITonmnast 1 co-KkpaieHHast)

10. Kak pa3nuuuTh TPU OCHOBHBIX THIA
YIJIEPOJIHOTO CKeJIeTa: Pa3BETBJICHHBIN, He-
Pa3BETBJICHHBIN, ITUKIMYECKUNA?

11.  Ilepeuucnaute OCHOBHBIE IOJIOKEHUS
TEOPHUH CTPOCHUSI OPTAHUYECKUX COCTUHEHUMN
A.M. byrne-poaa.

12. OxapakTepu3yiiTe 3Hau€HHUE TEOpUU
Hay4YHOE U IPAKTUYECKOE.
TECT
BapuanT 1
1. ... - 3TO OpraHnuyYecKHe COeIMHEHUS, CO-

JIeprKalllie B CBOEM COCTaBE OAHY
JIBOWHYIO CBA3b.

2. IIpu B3auMoelicTBUY KapOua KaiabIHsl C
BOJIOM MOKHO TIIOJIYYHTh:

1) meran

2) 3THIIEH

3) aueruneH

4) OyTHH - 2

3. Ilpu ruapupoBaHuM NporeHa oopaszyercs

4. ITonuaTuineH MMOJIYy4aroT, UCIIOJIB3Ys Pe-

aKIuio ....

5. Tun peakuuu B3auMOJEHCTBUS ITUJIEHA C
OpoOMOM - ...

Bapuanr 2

1. 'mapupoBaHue aJKeHOB COMTPOBOXKIAETCS
o0Opa3oBaHuEM

1) cnuptoB

2) anKeHOB

3) ankaHOB

4) TMEeHOBBIX

2. IIpucoenuHenmne BOJbI K aJKMHAM MPOTE-
KaeT M0 peakuuu

1) Kononainona

2) Bropua

3) KyuepoBa

4) 3unuHa

3. DTHIICH U ero TOMOJIOTH B3aUMO/ICH-
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Tema «Kucnopoaoco-
JeprKaliie OpraHnuecKue
COCIUHCHUA

CTBYIOT C

1) TUAPOKCHIOM HATPHS

2) OKCHJIOM KaJIbIIHs

3) 6poMHOI BOJOM

4) a30THOM KUCTIOTOM

4. B xauecTBe KaTainu3aTopa peakluu ruji-
pPUPOBaHUS ATKEHOB UCIOJIb3YETCS

1) HUKENb

2) dochopnas xkuciora

3) cepHas KHCIIOTa

4) XJ0puJ1 ATFOMUHUS

5. O6mas ¢popmyra aIKEHOB

1) CnHZn

2) Cn H 2n+2

3) Cn H 2n-2

4) Cn H 2n-6

VYerubiit onpoc o temMaM «I 'mapoxkcuiibHbIE
coeMHEHus. Ambaeruspl U keToHsl. Kap6o-
HOBBIE KHCJIOTBI M MX IIPOU3BOAHBIC. YTIe-
BOJBD»

1. Haiite ompenenenue crnupram. Yro
Takoe (QyHKIMOHAJIbHAs rpymmna’?
2. Kak xmaccupunupyror CroupTel 10

yrcny (QYHKIMOHAIBHBIX TPYIII, O XapakTe-
Py YIJIEBOAOPOJHOTO CKENETa, M0 XapaKTepy
yriaepoaa, ¢ KOTOPBIM CBsi3aHa THJIPOKCO-

rpynmna?

3. NmeroT nu cniupthl 3anax, user? Ka-
KO€ Yy HUX arperaTHoe coCTosiHue?
4, [louemy  mepBble  TPEACTABUTENH

CIIMPTOB - JXKUAKOCTH, a4 COOTBCTCTBYIOLIUC
UM YTJICBOAOPOABI - rasnl?

5. Kakue BuIbI M30MepHM XapaKTEepHBI
JUISl CHUPTOB?

6. [Iepeuncinure TUIBI peaknui, KOTO-
pbI€ XapaKTEepHBI 1JI1 OTHOATOMHBIX CIIUPTOB.
7. Kax M0XHO mosyduTs cnupThI?

8. Kaxue yrneBonoponbl Ha3bIBalOT ape-
Hamu?

9. Kakue  yrmeBomopoipsl  HasbIBAIOT
crnupramu?

10.  3anummuTe MOJEKYJISIPHYIO H CTpPYK-
TypHYy!0 (popMyiTy OeH301a.

11. 3anuImrMTe MOJIEKYJSIPHYIO U CTPYK-
TypHYIO (POpMYJIBI CIIUPTA.

12. TloBropuTe XWUMHUYECKHE CBOWCTBA

CIIUPTOB U apEHOB.

13. Kaxkyto peakiuio Ha3bpIBalOT HUTPOBA-
HUEM?

14. Kak Ha3pBaeTcd B3auMOICHCTBHE
KHCJIOT co cnupTamu? Hamuiure ypaBHEeHHE
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peakuy M30aMHJIOBOTO CIHUpPTa C YKCYCHOM
KHCIJIOTOM.

15. s yero B peakMOHHYIO CMECh, CO-
JEpKallyl0 CIOUPT U KapOOHOBYIO KHUCIOTY,
N00aBIIAIOT  KOHIEHTPHUPOBAHHYIO  CEPHYIO
KUCIOTY?

16.  Kak BbI qymaere, T/ie HaXOIAT MIPUMeE-
HEHUE CII0KHbIE 3(upni?

17.  Kak Moryt ObITh HOJYYEHBI CIOXKHBIE
a¢upsbI?

18.  Yto0 03HAYaAIOT MPUCTABKA MOHO-, 1H-,
noJyu-?

19.  Yewm sBnsAIOTCS 1O OTHOUICHHUIO IPYT K
IpYTy TJII0KO03a U GpyKTO3a, caxapo3a U Jak-
T03a?

20.  Yem oTiMyaroTCs MO COCTaBy pubO3a
U 1e30Kcupr6o3a’?

21. B cocraB KakuX OWOJIOTUYECKU BaXK-
HBIX COCIIMHCHUN BXOJSAT 3TU YIIIEBOJIbI?

22. B ueMm 3akioyaeTcs OHOJOTHYecKas
POJIb HYKJIGMHOBBIX KUCIIOT?

23.  Kak BBI Iymaere, OTKyAa MPOU3OILIN

Ha3BaHUs PPyKTO3a, JakTo3a? ['ne B mpupoae
BCTPEUYAIOTCS 3TH YTIIECBOJIBI?

24, Kakoii yrneBog B 60JbIIOM KOJIWYE-
CTBE BXOJUT B coctaB kaptodens? Kakxumu
cBOlicTBaMH OH 0o0Jiazaet?

25.  Kakoil yrnmeBoj SBISETCS COCTaBHOM
94acThIO 000JI0YEK PACTUTENbHBIX KIETOK, CO-
JIEP)KUTCS B BOJIOKHAX XJIOMKA W JIPEBECUHBI?
Kakwue cBoiicTBa XapakTepHbI AJsl HETO?

26. I'me m ¢ KakuMH YIJIEBOJAAMH BBI
BCTPEUATHCH B OBITY?

Tect

Bapuanr 1:

1. Kakue u3 cnenyronmx COeAMHEHUN OTHO-
CATCA K HENpeaeIbHBIM MOHOKapOOHOBBIM
KHCJIOTaM?

a) CH2 = CH - COOH

0) CH3 - CH2 - COOH

B) HOOC — CH = CH - COOH

r) H2C = C(CH3) - COOH

2. Kak Ha3pIBaeTCs KHUCIOTa CIEAYIOLIErO
CTPOCHHUSL:

CH3 — CH(CH3) — CH(CH3) - COCH

a) 1, 2 — aumeTunOyTaHOBast KUCIIOTA

0) 2, 3 — nuMeTnUIOyTaHOBAs KUCIIOTA

B) 2, 3 — TUMETWJIT€KCAHOBAs KUCJIOTa

r) JUMEeTWIMacisHas KUCIoTa

3. Haiigute cpeau NpUBENEHHBIX CTPYKTYp-
HBIX (hopmyny 2 — MeTUIOYTaHOBOM KHCIIO-
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Tema: «A3oTocoaepxka-
[I1Ee OPraHUYECKUE CO-
€IUHEHUSY

THI:
a) CH3 — CH2 — CH(CH3) - COOH

6) CH3 — CH(CH3) — CH2 - COOH

B) CH3 — C(CH3)2 - COOH

r) CH3 - C(CH3)2 - CH2 - COOH

4. YkaxxuTe BelecTBa, KOTOPbIE MOITY4at0TCs
B pe3ynbrare peakuunu: 2CH3-COOH +2 Na
a) H2

0) H20

B) CH3 - COONa

r) NaOH

5. M3 Kakux BEIIECTB MOKHO IOJIY4YHUTh YK-
CYCHYIO KHCITOTY?

a) H2S04

6) H20

B) CH3 — CH 20H

r) C6H5-OH

Kumrou: a, 0, a, B, B.

YcTHBIN onpoc 1o TeMe: AMUHBL. AMUHO-
KHUCIOTHL. benku. A3orconepxariuie rerepo-
UKIUYecKHe coenuHenus. HykinennoBbie
KHCIIOTHI

Hamnucarsb anekTpoHHOE CTpOeHUE a30Ta U
BOJIOpO/IA.
1. Hamnmcars 251€KTpOHHYIO U CTPYKTYP-
HyI0 QOopMyITy aMMHUaKa.

Yto Takoe yriieBogOpOAHBIN paau-

Kai?

3. Kaxkue BbI 3HaeTE YIiieBOJOPOIHBIC
paauKanbl?

4. 3aMeHHTe B MOJIEKYJIE aMMHUaKa OJINH
BOJIOPOJ] HA METUJIHHBIN paTuKal.

5. Kak BbI cunTaere, 9T0 3TO 3a COeau-
HEHUE U KaK OHO Ha3bIBaeTCs?

6. Kakoe BeniecTBo nonayuurcs, eciu

3aMEHHUTH OCTATBHBIC aTOMBI BOJIOPOJIa Ha
YIJIEBOIOPOAHBIE PATUKaIbI, HAIPUMED, Me-
TUJIbHBIE?

7. Kak n3MensTcs cBolicTBa MOJTyYEeH-
HBIX COSTMHEHUN?

8. ATOMapHbIif cocTaB O€IKOB.

9. [Touemy Oenku SBISIOTCS BHICOKOMO-
JEKYJIIPHBIMU BELIECTBAMU?

10.  Ha kakwuie JBe IrpyIImbl JesaTcst OenKu
1o ux ¢opme?

11. Kax Ha3pIBaeTCs CBSI3b, C HOMOIILIO

KOTOPOH aMHUHOKHCIIOTBI, COEAUHSACH IPYT C
Ipyrom, oopasyrot 6enku? ([lokaxure Ha
pUMepe TPEeX aMUHOKUCIIOT)

12.  Kak MOXHO ¢ TOMONILIO TPOBOJIOKH,
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Oyc moka3zaTh 00pa3oBaHUE BTOPUIHOM, Tpe-
TUYHOM, YeTBEPTUYHOMN CTPYKTYp Oernka.

13. 3a cyeT KaKkHuX CBsI3€H, B3aUMOIeH-
CTBHUH 3TO IPOUCXOIUT?

14. Kakue coequHeHnns Ha3bIBalOT HEMpe-
NEILHBIMU?

15. KakoBbI KaueCTBEHHBIE PEAKIIUU HA
HaJlnuue KpaTHOH cBsi3u? KakoB BU3yabHbIN
3 PEeKT 3TUX peakuuii?

16.  Kakas pynkiuonanbHas rpyrmnrma o0y-
CJIOBJIMBAET XapaKTEPHbIE XUMUYECKUE CBOM-
cTBa ciupToB? Uem OTIMYAIOTCS OJTHOATOM-
HbIE 1 MHOTOATOMHBIE CITUPTHI?

17.  KakoBbl KaueCTBEHHbIC PEAKIIMH HA
0/IHOATOMHBIE 1 MHOTOATOMHBIE CITUPTHI?
KakoB Bu3yanbHbIii 3((HEKT ITUX peakiuii?
18.  Kakas ¢pyHKIIMOHAIBHAS rpyIa 00y-
CJIOBJIMBAET XapaKTEPHbIE XUMUYECKUE CBOM-
CTBA aJIbJIETUOB?

19. C nmoMonIbI0 KaKuX peakiuii MOXKHO
OTJIMYHTD aJbJAETHIBI OT APYTUX OpPraHuyve-
ckux BemrecTB? KakoB Bu3yanbHbIi ekt
ATUX peakiuii?

20.  Ilouemy mist MypaBbUHOW KUCIOTHI
XapakTepHa peakius «cepedpsHOro 3epka-
Ja», a Apyrue KapOOHOBBIE KHCIOTHI HE 00-
Ja1al0T TaKUM CBOHCTBOM?

21.  Yro Takoe MoHOMED?

22.  Yro Takoe noaumep?

23.  Kak o0Opa3yrorcst 0eKu, u3 Kakux co-
eANHEHUMN?
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