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AHHOTALIUA
NporpamMmMbl 001e00pa30BaTeIbHOM Y4eOHOM 1M CHUILTHHbBI
OY/Jb.10 Xumus
CIELUUATIbHOCTH:
27.02.04 ABTOMaTHYECKHE CUCTEMBI YIIPABIICHUS 110 IPOPHITIO MeXHOI02UeCKUll

Padouasi mporpamMmma y4yeOHOM JUCHUIVIMHBI pa3padoTaHa Ha OCHOBe TPeOOBaHUI
OI'OC cpennero obmero o0Opa3oBaHUs, NPEABABISEMBIX K CTPYKTypE, COJCPXKAHHUIO U
pe3ysibTaTaM OCBOEHUSI yueOHOW MUCHUIUIMHBI, B COOTBETCTBHM C MPUMEPHON MPOrpaMMoil Mo
JTUCLIUTUIMHE, PEKOMEHI0BaHHOH DeiepaibHbIM rOCyJapCTBEHHBIM aBTOHOMHBIM yUpPEXKICHUEM
«DenepanbHbIii HHCTUTYT pa3BUTUA oOpazoBaHus» (PI'AY «DUPOy). IIporokon Ne 13 ot 29
ceHtsa0ps 2022r.

IIporpamma BKJIIO4aeT B cedsi:

- acnopT paboueit mporpamMmbl 001Ie00pa30BATENEHON YIeOHOM TUCITUTUINHEL,

- CTPYKTYpY U cofiepxaHue 0011eo0pazoBaTesIbHON Y4eOHOM THUCIUIUIMHBI;

- YCIIOBHSA pealu3anuu pabodel mporpaMMbl 0011e00pa3oBaTeIbHON YUeOHON AUCIUILTUHBI;
- KOHTPOJIb U OIIEHKA Pe3yJIbTaTOB OCBOEHUS 00I1e00pa3oBaTeIbHON yueOHON AUCIUILTHHBIL.

O0Bbém oOpa3zoBaTe/IbHON Yy4eOHOI Harpy3ku oOydawinerocsi — 39 4acoB, B TOM
qHCIe:
00s13aTeNIbHON  ayJIUTOPHOH y4eOHOW Harpy3kw oOydaromerocs 39 dacoB, TeopeTHUYecKas
MOJArOTOBKA 29 yacoB, B TOM uHcie B (hopMe MpaKkTUYeckoi nmoarotoBku 10 yacos, 1abopaTopHO
- mpakTuieckue 3aHaTus 10 gyacos, B TOM yucie B popme npakTuueckoi moarotoBku 10 gacos,
CaMOCTOSITENILHOM ayIuTOpHOM paboThl obOyudaromerocs O 4YacoB, KoHcynpTanuu 0 4Yacos,
sKk3ameH 0 yacos.

®opMa NpPOMeKYTOUHOI aTTecTAlMU — KOMIUIEKCHBIN TuddepeHImpoBaHHbINA 3a4ET.

HaunmenoBanue pa3jaesioB IHCHUIIIHHBI:
Paznen 1. OcHOBBI CTpOCHUS BEIIECTBA.
Paznen 2. XumMuueckue peakiyu.
Paznen 3. CtpoeHue u cBOMCTBAa HEOPTAaHUYECKUX BEIIECTB.
Pa3nen 4. CtpoeHue U cBOMCTBA OPraHNYECKUX BEILIECTB.
Paznen 5. KnHetnueckne ¥ TEPMOAMHAMMUYECKHE 3aKOHOMEPHOCTH INPOTEKAHMS XMUMHUYECKHX
peaKunii.
Pa3nen 6. PactBopsl.
Paznen 7. Xumus B ObITY ¥ IPOU3BOACTBEHHOM J1€ATEIBHOCTH.
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1. OBLIASA XAPAKTEPUCTHUKA PABOYEM ITPOI'PAMMBbI
OBIIEOBPA30OBATEJBHOU JNUCIUIIJIMHBI

Oo6meoOpa3oBatenbhas auciuiummaa «OYb.10 Xumus» sBisercs o00s3aTenbHON
4acThio 0011e00pa30BaTENBLHOrO KA 00pa3oBaTenbHOM IporpaMmel B cootBeTcTBUU ¢ DI'OC
CIIO no cnenuansHoctu 27.02.04 ABTOMAaTHYECKHE CUCTEMBI YIPABICHUS TEXHOJIOTHYECKOIO
npoduiisi, peaau3yemMoi Ha 6a3e OCHOBHOT'O OOIIIEro 0Opa3oBaHMUs.

[Iporpamma pa3paborana Ha ocHoBaHuu TpeboBanuii DPI'OC cpemnero o6mIeTO
obpazoBanus. Ha uzydenne aucuumnnasl «OY1b.10 Xumus» Ha 6a30BOM YpOBHE OTBOJUTCS
39 vacos.

1.2, Ileau v njiaHUpyeMble pe3yJibTATbI 0CBOEHUS TN CUMIIJIMHbBI:

Conepkanre mporpaMmmbl 001eoopazoBaTenbHOor aucuuiuinHbl «OYJ[B.10 Xummusi»
HAIPABIICHO HA JIOCTIKEHUE PE3yJIbTAaTOB €€ M3yUeHUsl B cOOTBeTCTBUHU ¢ TpeboBanusimMu OI'OC
COO c¢ yuerom npodeccuonanbroii Hanpasiennocta @I'OC CIIO.

1.2.1. lenu u 3a1a4M JTUCHUILIHHBI:

Conepxkanne mporpamMMmbl obrieoOpa3oBareabHoil aucnumiiabl «OY/J(b.10 Xumusy»
HAIPABJIEHO HA JOCTHKEHUE CIEAYIOIINX PE3yIbTATOB!

dopMUpOBaHHE y CTYACHTOB MPEICTAaBICHHUA O XHUMHYECKOM COCTaBISIOIIEH
€CTECTBEHHO — HAay4YHOM KapTHUHbI MHpa KaK OCHOBbI NPUHATHUS PEUICHUN B JKU3HCHHBIX U
MIPOU3BOJCTBEHHBIX CUTYallUsIX, OTBETCTBEHHOT'O IOBEACHUS B IPUPOIHOM cpefe.

] chopmMupoBaTh NOHUMAHUE 3aKOHOMEPHOCTEH MPOTEKAHUS XHUMHUYECKHX
MPOLECCOB U SIBJIEHUI B OKPYKAIOLIEH CPELIE;
o pa3BUTh YMEHHUS COCTaBIATH (POPMYJbl HEOPraHUYECKUX U OPraHHMYECKUX

BEIIECTB, YypPAaBHEHUS XHUMHUYECKUX PEAKIHi, OOBICHATH HUX CMBICH, HHTEPIPETUPOBATH
pe3yJIbTaThl XUMUYECKUX IKCIIEPUMEHTOB;

. chopMUpOBaThH HAaBBIKU MIPOBEICHUS MIPOCTEUIINX XUMHUUYECKUX
DKCMIEPUMEHTAJIbHBIX HCCIEAOBaHUNH C COONIOACHMEM TMpaBWil 0e30macHOro olpalleHus ¢
BelIeCTBaMU U J1a00paTOPHBIM 000PYJOBAaHUEM;

. pa3BUTh YMEHHs HKCIONb30BaTh HHPOPMAIMIO XHMHUYECKOTO XapakTepa U3
Pa3JIMYHBIX UCTOYHUKOB;

. chopMupoBaTh yMEHHSI MPOTHO3MPOBATH TOCIEACTBUS CBOCU NESITEIBHOCTH U
XUMUYECKHUX TTPUPOIHBIX, OBITOBBIX U MPOU3BOJICTBEHHBIX MPOIECCOB,;

. chopMUpOBaTh TOHMMAaHWE 3HAYUMOCTH JOCTHKCHMH XHMHUYECKOW HAyKH H
TEXHOJIOTHH JIJIsl pa3BUTHS COIIMATLHON U TPOU3BOJICTBEHHOMU cep.



1.2.2. Tlnanupyemble pe3yJibTaThl 0CBOEHHsI 001e00pa3oBaTebHON JUCHUIIMHBI B c00TBeTCTBHU ¢ @T'OC CIIO u Ha ocnoBe ®I'OC

COO.

Oco6oe 3HaueHue quciuIuInHa umeeT npu popmupoBanuu u pazsutun OK u [1K

Kon n HaumeHoBanue
bopMUPYEMBIX KOMIIETCHITHIA

HJ'IaHI/IpyeMBIe PE3YIBbTATEI OCBOCHUSA JUCHUIIIMHBL

001rue

JucuunnuHapHbie

OK 01. Beibupats criocoOb1
pelIeHus 3a1aq
npoeCCHOHATLHON
JESATeIILHOCTH IPUMCHHUTEIHHO
K Pa3JINYHBIM KOHTCKCTaM;

- TOTOBHOCTH K TPYAY, OCO3HAHUE IIEHHOCTH
MacTepCTBa, TPYI0JI00ue;

- TOTOBHOCTh K aKTUBHOM JIEITCIHbHOCTH
TEXHOJOTMYECKON U COLUAIBHON HAITPABICHHOCTH,
CIOCOOHOCTh UHUITMUPOBATh, TUIAHUPOBATh U
CaMOCTOSITEJIbHO BBITIOJIHATH TAKYIO JACSITEIBHOCTD;

- HHTEPEC K pa3InuHbIM cepam npodheccruoHaIbHON
JIeSITCIIbHOCTH,

OBnazieHre yHUBEPCAIbHBIMU Y4EOHBIMU
MMO3HABATEIIbHBIMU JCHCTBUSMH:

a) 6a30BBIC JJOTUYECKHE ICHCTBUS:

- CaMOCTOSTEIBHO (POPMYJIUPOBATH U aKTyaJIM3HUPOBATH
npo0iieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTAaHABIIMBATh CYIIECTBEHHBIN TPU3HAK WIIN
OCHOBaHUs AJI CPaBHEHMUSI, KIIacCUPUKALIUU U
00001eHMS,

- OTIIPENENATh LEH e TEIbHOCTH, 33/1aBaTh apaMeTpPhl
U KPUTEPUH UX JOCTHKCHHUS,

- BBISIBIISITH 3aKOHOMEPHOCTH U TIPOTHBOPEUHS B
paccMaTpuBaeMbIX SIBICHUSX;

- BHOCUTH KOPPEKTHUBHI B IEATEILHOCTH, OIICHUBATh
COOTBETCTBHUE PE3YJIbTATOB IIEJISIM, OIICHUBATh PUCKH
MOCJIEJICTBUM AEATEIbHOCTH;

pa3BUBATh KPEaTUBHOE MBIIIVICHUE MTPU PEIICHUH
YKU3HEHHBIX TIPOo0IieM

0) 0a30BBIC UCCIIETOBATEIIBCKUE JCHCTBUS:

- BJAJETh CHUCTEMON XMMHUYECKUX 3HAHUH, KOTOpas
BKJIFOYACT. OCHOBOIIOJIATAIONINE IIOHATHS
(XMMHYECKUIA S]IEMEHT, aTOM, SJIEKTPOHHAs 000I04Ka
aroma, S-, p-, d- S3JICKTPOHHBIC 0p6I/ITaJII/I aTOMOB,
WOH, MOJIEKYJa, BaJE€HTHOCTb,
3JIEKTPOOTPHUIIATEIILHOCTD, CTETIEHb OKUCIICHUS,
XUMHYECKas CBSA3b, MOJIb, MOJISIPHAsI Macca, MOJISIPHBIHN
00BEM, YIIepoaHbIil CKeNeT, (pYHKIHMOHAIbHAS
rpyIma, paaukai, U30Mepus, U30MEpHI,
TOMOJIOTUYECKHUI PsiJl, TOMOJIOTH, YTJIEBOJIOPO/IBI.
KHUCJIOPOJI - M @30TCOEPKAIlNE COCTUHEHUS.
OMOJIOTMYECKH aKTUBHBIC BEIIECTBA (YIICBOMABL. JKUPHI.
OeNKH), MOHOMED. TOJUMEp. CTPYKTYPHOE 3BEHO.
BBICOKOMOJIEKYJIIPHBIE COSTMHEHUSI. KPUCTAITUNYECKAs
peméTka. TUIbl XUMUUYECKUX peakluid (OKHCIUTENBHO
— BOCCTAaHOBUTENBHBIC, K30 — U IHIAOTEPMUUYECKHE.
peaKkIuu HOHHOTO OOMEHa), pacTBOP. JIEKTPOIIUTHL.
HEIJICKTPOJIUTHI. DJICKTPOIUTHYECKAsS JUCCOIHAIIHS.
OKHCIIUTENb. BOCCTAHOBUTEIH, CKOPOCTh XUMUUYECKON
peaKkIni, XMUMUIECKOe PAaBHOBECHE); TEOPUH U 3aKOHBI
(Teopust XUMUYECKOTO CTPOEHUSI OPTaHUYECKUX
BemiecTB A. M. bytiiepoBa, Teopust
3JEKTPOJIUTHYECKON qucconuanuu, [lepuoanueckuii
3akoH JI. . MenneneeBa, 3aKOH COXpaHEHHsI MacChl),
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3bIK XUMHH,
(hakToNOrHUecKe CBEJEHHs O CBOMCTBAX, COCTaBe,




- BIIaJIETh HaBbIKAMHU y4eOHO-UCCIIE0BATEILCKOMN U
IPOCKTHOH JIeATEIbHOCTH, HAaBBIKAMU Pa3peIIeHuUs
npo0Jem;

- BBISIBJIATh IIPUYUHHO-CIICJICTBEHHBIE CBSI3U U
aKTyaJIu3UpOBaTh 33/1a4y, BbIIBUTaTh TUIIOTE3Y €€
pelIeHHs, HAXOIUTh apTyMEHTHI IS I0KA3aTeNIbCTBA
CBOMX YTBEPXKJICHUH, 3a7]aBaTh MapaMeTpbl U KPUTEPUU
peLIeHHS;

- aHAJIM3UPOBAThH MOJYYEHHBIE B XOJI€ PEIICHUS 3a/1a4H
pe3yabTaThl, KPUTHYECKH OIICHUBATH HX
JIOCTOBEPHOCTh, POTHO3UPOBATH U3MEHEHHUE B HOBBIX
YCIIOBHSX;

-- YMETb MIEPEHOCUTH 3HAHUS B TIO3HABATEIHHYIO U
NPaKTUYECKYIO 00JIACTH KU3HEICATEIHOCTH;

- YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX IPEIMETHBIX
o0OJacrei;

- BBIIBUTATh HOBBIC UJI€U, TIPEIaraTh OPUTUHATbHbBIC
MOJIXO/IbI U PEUICHUS;

- CIOCOOHOCTH MX MCIIOJIb30BAaHMS B TO3HABATENBHOMN U
COLIMAIBHON MTPAKTHUKE

HOJIY4YEeHUHU U 0€3011aCHOM HCIIOJIb30BaHUM BAXKHEUIIIMX
HEOPTaHMYECKUX U OPTaHMUECKUX BEIIECTB B OBITY U
IIPAKTUYECKOHN AEATEIbHOCTH YEJI0BEKa,

- YMETb BBISABIIATH XapaKTEPHbIE IPU3HAKU U
B3aMMOCBS3b U3yYEHHBIX IIOHATUHN, IPUMEHSATD
COOTBETCTBYIOIIME IIOHATHS IIPU OIIUCAHUE CTPOCHHUS U
CBOMCTB HEOPraHUYECKUX U OPraHUYECKUX BEILECTB U
UX MPEBpAIlEHUH; BBISBISATH B3aUMOCBSI3b XUMUUECKUX
3HAHWUHU C TIOHATUSAMU U NPEACTABICHUSAMU APYTUX
€CTECTBEHHOHAYYHBIX IPEIMETOB;

- YMETb UCIIOJIb30BaTh HAMMEHOBAHMS XUMUYECKUX
COEIMHEHUIN MEXYHAPOJIHOIO COK3a TEOPETUUECKOM
Y IIPUKJIAJHON XMMHH U TPUBHUAJIbHBIE HA3BAHUS
BaXHEHMILINX BEIIECTB (3TUJICH, alleTUIICH, TJIMLEPUH,
¢beHon, popManbaeru, yKCycHas KUCI0Ta, TIULHH,
YTapHBIM ra3, YrJIEKUCIIbIA a3, aMMHAK, TallleHas
U3BECTb, HETALIEHAsl U3BECTb, IUTHEBAs COJA U
JPYTHX), COCTABIATH (DOPMYJIbI HEOPTaHUYECKUX U
OpPraHMYECKUX BEIIECTB, YPAaBHEHUS XUMHUYECKUX
peakuuii, OObSICHITh UX CMBICIT; TOATBEPKIATh
XapaKTEepHbIE XUMUYECKHUE CBOWCTBA BEIIECTB
COOTBETCTBYIOIIMMH SKCIIEPUMEHTAMH U 3aIIUCIMHU
YPaBHEHUN XUMUYECKUX PEAKIUH;

- YMETh YCTaHaBIUBATh IIPUHAJJIEKHOCTb N3YYEHHBIX
HEOPraHUYECKUX U OPraHMYECKHX BEIIECTB K
OTNPEJIETICHHBIE KJIACCAM M IPYIIIAM COCUHEHUN,
XapaKTepU30BaTh UX COCTAB U BaXKHEUILINE CBOWCTBA;
OTIpeeIATh BUbl XUMHUECKUX CBsI3el (KOBaJIEHTHAS,
MOHHasl, METaJNIN4YecKasi, BOJOPOIHAs ), TUIIBI
KPUCTAIUIMYECKUX PEIIETOK BEIIECTB;
KJaccu(UIMpPOBaTh XMMUYECKHE PEAKLINY;




- ¢(OpMHUPOBATh MPECTABICHHS: O XUMHUECKON
COCTaBIISIIONICH €CTeCTBEHHOHAYYHON KapTHHBI MUPA,
POJIM XMMHH B TIO3HAHUS SIBIICHHUI TPUPO/IBI, B
(hopMUPOBAHUH MBIIIJICHHS U KYJIBTYPBI JINYHOCTH, €€
(YHKIIMOHATLHON TPAMOTHOCTH, HEOOXOTUMOH TSI
pEIICHUS TPAKTUIECKHUX 3371a9 U IKOJIOTHUECKU
00OCHOBAHHOTO OTHOIIICHUS K CBOEMY 37I0POBBIO U
MIPUPOIHOM CPEE;

- YMETh IPOBOJUTH PACUETHI 10 XUMHUUECKUM
(dbopMyIiaM U ypaBHEHUSM XUMHUYECKUX PEAKIIUH C
UCIIOJIb30BaHUEM (DU3UYCCKUX BEITUYHH,
XapaKTePU3YIOIINX BEIICCTBA C KOJIMYECTBCHHON
CTOPOHBI: Macchl, 00beMa (HOpMaJbHbBIE YCIOBHS)
ra30B, KOJIMYECTBA BEUIECTBA; UCTIOIH30BATh
CHCTEMHBIC XUMUYCCKUE 3HAHUS ISl TIPUHSATHS
pelIeHn B KOHKPETHBIX JKU3HCHHBIX CUTYAIUsX,
CBSI3aHHBIX C BEIIECTBAMH U UX IIPUMCHCHUEM.

OK 02. Ucnonp30BaTh
COBpEMEHHBIC CPEJICTBA
IOMCKa, aHaJIn3a U
WHTEpIpEeTAA HHHOPMAITUN
1 uHGOPMAIMOHHBIE
TEXHOJIOTHH IJIS BEITOIHEHUS
3a/1a4 npodeccuoHanbHON
IEeITEILHOCTH

B o6nacTu IeHHOCTH Hay4YHOTO MMO3HAHUS:

- chopMUPOBAaHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH U 0OLIECTBEHHOW MPAKTUKU, OCHOBAaHHOTO Ha
JManore KyjibTyp, CIOCOOCTBYIOIIEr0 OCO3HAHUIO
CBOETO MeCTa B MOJHUKYIETYPHOM MHUPE;

- COBEPIIEHCTBOBAHUE S3BIKOBOM M YUTATENHCKON
KYJbTYpPbI KaK CPEICTBA B3AUMOJICHCTBHS MEXKIY
JIOJIbMU U TIO3HAHUS MUPA;

- OCO3HAHHE [IEHHOCTH HAYYHOH NI TEILHOCTH,
TOTOBHOCTH OCYIIECTBIISATH TPOSKTHYIO U
HCCICOOBATCIIbCKYIO ACATCIbHOCTE MHAUBUAYAJIbHO U B
rpymme.

OBnasieHre YHUBEPCAIbHBIMU Y4EOHBIMU

- YMETb IJIAHUPOBATh U BBINOJIHATH XUMUYECKUM
SKCTIIEPUMEHT (IIPEBPAIICHUSI OPTAaHUYECKUX BEIIECTB
IIpU HArPEBAHUM, MTOTYYEHUE ITUIICHA U U3yUYEHUE €ro
CBOMCTB, KQU€CTBEHHBIC PEAKIIMH HA aJIbJETHIbI,
Kpaxmall, YKCYCHYIO KHCIIOTY; AeHaTypalus OelKoB
MIpU HArPEBaHUH, IIBETHBIC PEaKIINK OEIKOB;
MPOBOJIUTH PEAKIIUM HOHHOTO 0OMEHa, ONpEIeTsATh
cpeny BOJAHBIX PACTBOPOB, KAYECTBEHHBIE PEAKIIUU Ha
cynb(at-, KapOOHAT- U XJIOPHUI-aHUOHBI, Ha KaTHOH
aMMOHWUSL; peIIaTh YKCIIEPUMEHTATBHBIC 3aa91 110
temaM "Metannsl" u "HemeTamnsl'") B COOTBETCTBUU C
MpaBUJIaMU TEXHUKH 0€30TTaCHOCTH TP OOPAIICHHUH C
BeleCTBaMH U Jab0OpaTOpHbIE 000PYIOBAHHUEM;
MPEACTABIIATH PE3YIbTATHl XHMHUYECKOTO




II03HABATEIbHBIMU JICHCTBUSMU:

B) paboTa ¢ nHpopMaIuei:

- BJIaJICTh HaBBIKAMHU MTOJy4EeHUS] HHPOPMAIIH U3
HCTOYHUKOB Pa3HbIX TUIIOB, CAMOCTOSTEIILHO
OCYIIECTBIISATH TOUCK, AaHAJIN3, CUCTEMATU3AIHIO U
UHTEpIpeTanio HHPOPMALIUU PA3THYHBIX BHJIOB U
dop™m npencTaBIeHNUS;

- CO3/1aBaTh TEKCTHI B PA3IIUYHBIX (OpPMATAX C YIETOM
Ha3Ha4YeHUs MH(POPMAIUH U LIEIEBOH ayAUTOPHH,
BbIOMpas ONTUMANIbHYIO (POPMY NPEACTABICHUS U
BU3YyaIH3aLUH;

- OIICHUBATh JIOCTOBEPHOCTH, IETUTHUMHOCTD
uH(pOpMaINH, e COOTBETCTBHE IPABOBBIM M MOPAJIbHO-
THYECKHM HOpMaM;

- UCTIOJIb30BATh CPEACTBAa HH()OPMALMOHHBIX U
KOMMYHHKAIIHOHHBIX TEXHOJIOTHI B PEIICHUH
KOTHUTUBHBIX, KOMMYHHKATUBHBIX 1 OpraHH3alMOHHBIX
3aja4 ¢ coOIroIeHneM TpeOOBaHU SPrOHOMUKH,
TEXHUKU 0€30MaCHOCTH, TUTHEHBI, pecypcocOepekeHus,
NPaBOBBIX M ATHYECKUX HOPM, HOPM WH(POPMAITMOHHON
0e30IMacHOCTH;

- BJIaJIETh HaBBIKAMH PACIIO3HABAHMS U 3AIIUTHI
uHpopManuu, HH(HOPMAIIMOHHOHN 0€30MacHOCTH
JTMYHOCTH.

HKCHEPUMEHTa B (JOpPMeE 3aIIUCU YpPaBHEHUI
COOTBETCTBYIOILINX peakuuii 1 HOpMyIHpOBaTh
BBIBO/IbI HA OCHOBE 3THX PE3YJIbTaTOB;

- YMETh aHAIM3UPOBATh XUMUYECKYIO HH(POPMAITHIO,
IOJIy4aeMYI0 U3 pa3HbIX HCTOYHHUKOB (CPE/ICTB
MaccoBoi nHpopmanuu, cetb IHTepHET 1 apyrue);

- BJIaJICTh OCHOBHBIMU METOJIaMH HayYHOI'O IIO3HAHUS
BEIIECTB M XUMHUECKUX SBJICHUH (Ha0I0eHNIE,
U3MEpEHUE, IKCIIEPUMEHT, MOJECIUPOBAHUE);

- YMETb NIPOBOJUTH PACUETHI 10 XMMUYECKUM
(dopMysIaM U ypaBHEHHUSAM XUMHUYECKUX PEAKIIUHI C
UCTIOJIb30BaHNEM (DU3MYECKHUX BEJTMYHH,
XapaKTepU3YIOIUX BELIECTBA C KOJIMYECTBEHHON
CTOPOHBI: Macchl, 00beMa (HOpMaJbHbIE YCIOBHUS)
ra3oB, KOJIMYECTBA BELIECTBA; UCIOIb30BATh
CUCTEMHbIE XUMUYECKUE 3HAHUS JIJISl IPUHATUS
pelIeHUH B KOHKPETHBIX KU3HEHHBIX CUTYyaIUsX,
CBSI3aHHBIX C BEUIECTBAMU U UX IPUMEHEHHUEM.

OK 04. O¢pdexTuBHO
B3aHUMOJICHCTBOBATh U
paboTaTh B KOJUIEKTHBE U
KOMaH]JIE;

TOTOBHOCTb K CAMOPAa3BUTHIO, CAMOCTOSITEIBHOCTU U
CaMOOITPENETIEHHUIO;

-OBJIa/ICHUE HaBbIKaMH Y4eOHO-HCCIIEI0BATENbCKOM,
MPOEKTHOM U COLIMAIbHOMN JAEATEIbHOCTH;

OBnajeHne yHUBEpPCAIbHBIMU KOMMYHUKATHUBHBIMU
NEUCTBUSIMU:

0) cOBMeCTHas JICSITEIIbHOCTD:

- MIOHUMATh M UCIOJIb30BATh MPEUMYIIECTBA KOMAHHOMN

- YMETb IUIaHUPOBATH U BBINOJHATH XUMHUECKUN
SKCTIEPUMEHT (IIPEBPAIICHUST OPTAaHUYECKUX BEIIECTB
IIPY HarpeBaHUU, NIOJIyYEHHUE ITUIICHA U U3YUYEHUE €0
CBOWCTB , KAUECTBEHHbBIEC PEAKIIMN HA AJIbICTU/IBI,
Kpaxmall, YKCYCHYIO KUCJIOTY; JeHaTypalus OEIKOB
MIpY HArPEBaHUH, [IBETHBIC PEAKIINH OCITKOB;
MIPOBOJUTH PEaKIIM MOHHOTO OOMEHa, ONIPEIENTh
Cpeay BOJHBIX PACTBOPOB, KAUECTBEHHBIE PEAKIINHU Ha




Y UHIUBUIyaJIbHOU PabOTHI;

MPUHUMATS [[EJTH COBMECTHON ACSITETLHOCTH,
OpPraHU30BBIBATh M KOOPAMHUPOBATH JICHCTBHS 110 €€
JOCTIIKEHHIO: COCTaBJIATH IJIAH JACHCTBUI,
pacipenesnsaTh poJid ¢ y4eTOM MHEHUH YIaCTHHKOB
00CyXJaTh pe3yIbTaThl COBMECTHOU paboThI;

- KOOPAMHUPOBATH M BBIOIHATH PAOOTY B YCIOBHAX
peabHOTO, BUPTYaITbHOTO H KOMOMHUPOBAHHOTO
B3aUMOJICHCTBUSI;

- OCYIIECTBIIATH MMO3UTUBHOE CTPATETUIECCKOE
MOBE/ICHUE B PA3JIMYHBIX CUTYAIHUSIX, IPOSBISATH
TBOPUYECTBO U BOOOpaKEHUE, OBITh NHUITUATHBHBIM.
OBnazneHre yHUBEPCAIbHBIMU PETYISTUBHBIMU
JICICTBUSIMU

T) IPUHATHE ce0s U IPYTUX JIOACH:

- IPUHUMATHh MOTHBBI U QPTYMEHTHI IPYTHX JTFOACH TIPH
aHaJIM3€e Pe3yNbTAaTOB JIEATEIbHOCTH;

- IPU3HABATh CBOE MPABO U MPABO JPYTHX JIFOJICH Ha
OIINOKH,

- pa3BHUBATh CITIOCOOHOCTH TOHUMATh MUP C TTO3UITUH
JPYTOro 4eoBeKa.

cynb(ar-, KapOOHAT- U XJIOPUI-aHUOHBI, Ha KaTUOH
aMMOHUSL; pelIaTh SKCIIEPUMEHTAIbHBIC 3324 110
temaM "Metambl" u "Hemeramibl'") B COOTBETCTBHH C
MpaBWJIAMU TEXHUKH 0€30IaCHOCTH MpU 00palleHuu ¢
BEIIeCTBaMHU U J1a00paTOpHbIe 000PYIOBAHUEM;
MPEACTABIATH PE3YJIbTATHl XUMUYECKOTO
JKCIIEpUMEHTa B (hOpMe 3aMucy ypaBHEHUN
COOTBETCTBYIOIIUX PEaKIHii U (OPMYyIUPOBATH
BBIBO/IbI HA OCHOBE 3THUX PE3YJIbTaTOB;

OK 07. ConeicTBOBaThH
COXPAHEHUIO OKPYKAIOLIEH
Cpelibl, pecypcocOepekeHHIO,
MIPUMEHSITh 3HaHUS 00
W3MCHEHHUU KIINMAaTa,
MIPUHIIMITEI OEPEKITUBOTO
MPOU3BOJICTBA, I3 (HEKTUBHO
JIECTBOBATh B UPE3BbIYANHBIX
CUTYaIHIX

B o6sacTy 3K0710rn4ecKOro BOCIUTaHUS:

- c(hOPMHUPOBAHHOCTH IKOJIOTUUECKON KYIbTYPHI,
MMOHUMAaHUE BIUSIHUSA COUUATBHO-2KOHOMUYECKUX
IIPOLECCOB HA COCTOSIHUE NTPUPOJTHON U COLIMAIBHOMN
Cpelibl, 0OCO3HaHUE TTI00aIbHOrO XapakTepa
HKOJIOTUUYECKUX MPOOIIeM;

- IUITAHUPOBAHUE U OCYIIECTBIICHUE ACHCTBUH B
OKpYKarOIlEeH Cpesie Ha OCHOBE 3HAHUSI LIEJIEN
YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA; aKTUBHOE
HENPUATUE JEUCTBUM, TPUHOCALLIUX BPEIl OKPYKAOLIEN
cpene;

- c(hopMHUpPOBATh MPEICTABICHUS: O XUMHUECKOI
COCTaBJISIOLIEHN €CTECTBEHHOHAYYHON KapTHHBI MUDPA,
POJIM XUMHUH B TO3HAHUHU SBJIEHUN IPUPOJIBL, B
(hopMHUPOBAHUN MBIIICHUS U KYJIbTYpPbI IUYHOCTH, €€
(YHKIIMOHATILHOW IPaMOTHOCTH, HEOOXOAUMOM /17151
pELIEeHUs TPAKTUYECKUX 3a1a4 U 3KOJIOTUYECKU
000CHOBAHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U
TIPUPOIHOM CPEE;

- YMEeTb COOJI0IaTh MpaBUiIa 3KOJOTUIECKH
11€J1ec000pa3HOro NOBECHUS B OBITY M TPYAOBOM
JIESITEJIbHOCTH B LIETISIX COXPAHEHMsI CBOETO 3/I0POBBS U
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- yMEHHUE POTHO3UPOBATH HEOJIATOTIPUSITHBIC
HKOJIOTUYECKUE MOCIIECACTBUS IIPEANPUHUMAEMBIX
JIEUCTBUI, IPEIOTBPALLIATh HX;

- pacIHIMPEHUE ONBITA IEATEIbHOCTH IKOJIOTHUECKOM
HaIpaBJICHHOCTH;

- OBJIAJICHUE HaBbIKAMU Y4€OHO-UCCIIEI0BATEIbCKOM,
MIPOCKTHOM M COIMATILHOM JESITEIHHOCTH;

OKpY>Karollel MpUPOJAHOI Cpeibl; yYUTHIBATD
OMacHOCTh BO3JCHCTBHUS HA KUBBIE OPraHU3MBbI
OTpe/IeNICHHBIX BEIIECTB, TOHUMAsl CMBICI TIOKa3aTels
npeaenbHol qonycrumoi konuentpauuu (I11K)

IIK 1.2. CocTaBisTh CXEMBI
CHeIMaTU3UPOBAHHBIX Y3JIOB,
OJIOKOB, YCTPOICTB U CUCTEM
ABTOMATHUYECKOTO YIPABIICHUS
TEXHOIOTHYECKUMHU
rpoieccaMmu

- TOTOBHOCTB K CAMOPa3BHTHIO CAMOCTOSITEIbHOCTH U
CaMOOIIPEICIICHHIO;

- LIeJICHANPABICHHOE Pa3BUTHE BHYTPEHHEH MO3UIMN
JIMYHOCTH Ha OCHOBE TyXOBHO-HPABCTBEHHBIX
LIEHHOCTe# Hapo10B PD, HAllMOHATIBHBIX KYJIBTY,
UCTOPUYECKUX TPATULMi; OPMUPOBAHUE CUCTEMBI
3HAYMMBIX [[CHHOCTHO-CMBICIIOBBIX YCTaHOBOK,
9KOJIOTHYECKOH KYJIbTYPBI; CIIOCOOHOCTH CTaBUTH LU
Y CTPOUTD JKU3HCHHBIC ITAHbI;

- AHAJIM3UPOBATH MMOJTYUYCHHBIC B XO€ PCIICHHUA
PE3yNIbTaThl, KpUTHUECKH OLIEHUBATH UX
AOCTOBCPHOCTD, MIPOTHO3UPOBATE U3MCHCHHU A B HOBBIX
YCIIOBUSIX;

- yMeTb (hOpMHUPOBATH ANTOPUTMBI, PEIICHUS
npoOJIEMHBIX 3a/IaHUI Ha OCHOBE M3YYEHHS aJlTOPUTMOB
pELICHUS CTaHIAPTHBIX 3aIaHUN;

- BIIAJIETh HAaBBIKAMH y4eOHO-HMCCIIEI0BATEIbCKOM 1
HpOGKTHOI\/'I ACATCIbHOCTH, HABBIKAMHU PAa3pCIICHUA
npobiuewm;

- c(OPMHPOBAHHOCTb IPEACTABIECHUI: O XUMUYECKOM
COCTaBJISIIOLIEH €CTeCTBEHHOHAYYHON KapTHUHBI MUPA,
pOJIM XMMHUU B IIO3HAHUM SIBJICHUN TPUPO/IBI, B
(hOopMHUPOBAHNUY MBIIIJICHHUS U KYJIbTYPbI TMYHOCTH, €€
(YHKIIMOHATIBLHOM IPaMOTHOCTH, HEOOXO MO IS
pelIeHUs IPaKTUYECKUX 3a]a4 U IKOJIOTUYECKU
000CHOBAHHOT'0 OTHOILIEHUS K CBOEMY 370POBBIO U
MPUPOJHOM CpeLIE;

- BJIaJICHME CUCTEMOW XMMUYECKUX 3HAHUMH, KOTOpast
BKJIIOUYAET: OCHOBOIIOJIAralONINe MOHATHS (XUMUYECKUM
9JIEMEHT, aTOM, JIEKTPOHHAs 000J104Ka aToMa, s-, p-,
d-aneKTpOHHBIC OpPOUTAITH ATOMOB, HOH, MOJICKYJIa,
BaJICHTHOCTb, 2JIEKTPOOTPULIATEIBHOCTD, CTENIEHD
OKHCJIEHUS, XUMUYECKas CBS3b, MOJIb, MOJISIpPHAs Macca,
MOJISIPHBINA 00BEM, YIIIEpPOAHBIHN CKeTeT,
(yHKIIMOHATIBHAS TPYIINA, paguKal, U30MepHs,
MU30MEPBI, TOMOJIOITMYECKUH Psifl, TOMOJIOTH,
YTJIEBOAOPOABI, KUCIOPOA-U a30TCOAEpKAILUE
COEJIMHEHUS], OMOJIOTMYECKH aKTHBHBIE BEIIECTBA
(yrneBoapl, )KUpPBI, OETKN), MOHOMED, TIOJTUMED,
CTPYKTYpPHOE 3BE€HO, BHICOKOMOJIEKYJISIPHBIE
COETMHEHUS, KpUCTaNINYecKas perieTka, TUIIbI
XUMHUYECKHUX PEAKIMN ( OKMCIUTENBHO-
BOCCTAaHOBUTEJbHBIE, 3K30-U SHAOTEPMUYECKUE,
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peaKuuyu HOHHOTO OOMEHa), PacTBOP, AIEKTPOJIUTHI,
HEJIEKTPOJIUTHI, NEKTPOIUTHYECKAS TUCCOLMALINSA,

OKHUCJIUTEJb, BOCCTAHOBUTENb, CKOPOCTh XUMHUYECKOI
peakuuu, XMUMUYECKOE PaBHOBECHE), TEOPUM U 3aKOHBI
(Teopust XUMUYECKOTO CTPOEHUSI OPraHUYECKUX
BeuecTB A.M. byTiiepoBa, TeOpus 371E€KTPOIUTHUECKON
Jccoumanuu, nepuoanyeckuii 3akon J1.1.
MenieneeBa, 3aKOH COXpaHEHHs Macchl),
3aKOHOMEPHOCTH, CHMBOJIMYECKUH S3BIK XUMHU,
(haKTOJIOTHUECKUE CBEJICHHUS O CBOICTBAX, COCTaBE,
MOJTy4YeHUU ¥ 0€30MaCHOM UCTOJIb30BaHUU BAKHEUIITUX
HEOPraHUYECKUX U OPraHMYeCKUX BEIIECTB B OBITY U
MPAKTHYECKOH JeATeIbHOCTH YeJIOBEKa;

- c(OPMHPOBAHHOCTH YMEHUH BBISBIIATH XapaKTepHbIE
IPU3HAKU ¥ B3aUMOCBSI3b U3YUYECHHBIX MOHITHIA,
IPUMEHSTHh COOTBETCTBYIOIINE MIOHATHS IPU ONMCAHUN
CTPOEHHS ¥ CBOMCTB HEOPTAaHUYECKUX U OPTaHHUECKUX
BEIIECTB U UX MPEBPAILEHUN; BBISBIATH B3aUMOCBA3b
XUMHYECKHUX 3HAHUH C MOHATUSAMU U MPEACTABICHUSIMU
JPYTUX €CTECTBEHHOHAYYHBIX MPEIMETOB;

- c(OpMHPOBAHHOCTh YMEHUH HCIOIB30BATh
HauMEHOBaHMsI XUMUYECKUX COEIMHEHUN
MEXYHAPOIHOTO COI03a TEOPETUYECKON U
MIPUKJIATHON XUMUH U TPUBUAIILHBIC Ha3BAHUS
BaXHEHUIIINX BEIIECTB ( STUJICH, alleTHIICH, TIUIIEPHUH,
(deHno, popManbierui, yKCycHasi KUCioTa, IIHIIHH,
yrapHbli Ta3, YIIeKUCIbIi Ta3, aMMHUaK, TalieHas
W3BECTb, HETallleHas! U3BECTh, MUThEBAsI CO/AA U
JPYTHX), COCTABIATH (DOPMYIIBI HEOPTaHUYECKUX U
OpPraHMYECKUX BEIIECTB, yPaBHEHUS XUMUYECKUX
peakuuii, OOBSICHITH UX CMBICI;, TOATBEPKAAThH
XapaKTepHble XMMHUYECKHE CBOMCTBA BEIIECTB

12



COOTBETCTBYIOIIMMH 3KCIIEPUMEHTAMHU U 3alUCIMU
YpPaBHEHUN XUMHUYECKUX PEAKLIUI;

- ¢(hOpMHUPOBAHHOCTh YMEHUH yCTaHABIUBATD
MIPUHAIEKHOCTh U3YYEHHBIX HEOPTaHUYECKUX U
OpPraHWYECKUX BELIECTB K ONPEACIICHHBIM KJIaccaM U
rpynnaM COeAMHEHUN, XapaKTEpU30BaTh UX COCTAaB U
Ba)KHEUIIME CBOMCTBA; ONPEACIIATHh BUABI XUMUYECKUX
CBs3el (KOBaJEHTHAs, HOHHAs, METAJUIMUECKas,
BOJIOPOHAS ), TUIIBI KPUCTAIUTMUECKUX PELIETOK
BEIIECTB; KJIACCU(PHUIIMPOBATH XUMUIECKUE PEAKIIH;

- BJIaJIEHUE OCHOBHBIMHM METOJIaMU Hay4HOI'O
MIO3HAHUS BEILECTB U XUMUYECKUX SABJICHUI
(HabnroneHue, u3MepeHue, SKCIIePUMEHT,
MOJICJIMPOBAHUE);

- ¢(hOpMUPOBAHHOCTh YMEHUN IPOBOJAUTDH PACUETHI MO
XUMHAYECKHM (HOpMyJIaM U yPaBHEHUSM XUMHUYECKUX
peaxIuii ¢ UCIOJIb30BaHuEM (DU3UUECKUX BEIUYHH,
XapaKTEepU3YIOIIMX BEIIECTBA C KOJIUYECTBEHHON
CTOPOHBI: Macchl, 00beMa (HOpMalbHbIE YCIOBHS)
ra3oB, KOJJMYECTBA BEIIECTBA; UCIIOJIb30BATh
CHUCTEMHBIE XUMUYECKUE 3HAHUS NI TIPUHATHUSA
pelIeHnid B KOHKPETHBIX )KU3HEHHBIX CUTYaIUsX,
CBSI3aHHBIX C BEUIECTBAMM U UX IPUMEHEHHEM;

- c(hOpMHUPOBAHHOCTh YMEHUH IUIAHUPOBAThH U
BBINOJIHATH XUMHUECKUI SKCIIEPUMEHT (IIPEBpalCHHS
OpPraHMYECKUX BEIECTB IPU HAarpEeBaHUU, TOJTyUEHHE
STWJIEHA U U3YYEHHUE €TO CBOMCTB, KAUECTBEHHBIE
peaKkuuu Ha ajmbJerubl, Kpaxmaj, YKCYCHYIO KHCIIOTY;
JieHaTypanus OeJIKOB PH HarpeBaHUM, [[BETHbIC
peakuuu 6eIKOoB; MPOBOAUTH PEAKIIUU HOHHOTO
0o0MeHa, OIpeaeNsATh CPey BOAHBIX PACTBOPOB,
KaueCTBEHHbIE PEaKINH Ha cyab(aT-, KapOoHaT- U
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XJIOPUJI-aHUOHBI, HA KATHOH aMMOHHSI; peliaTh
SKCIEPUMEHTAIIbHBIC 33/1a4M 10 TeMaM "Metasuibl" u
"HemeTtamsl'") B COOTBETCTBUU C IIPABUIIAMH TEXHUKH
0€30MMacCHOCTH NP OOPAICHUH C BEIICCTBAMH U
1a00paTOPHBIM 000PYIOBAaHUEM; IPEACTABIISATh
pe3yabTaThl XUMHUYECKOTO IKCIIEPUMEHTA B (popme
3aMycy ypaBHEHUN COOTBETCTBYIOLIUX PEAKIUM U
(hopMyIHpPOBATH BBIBOABI HA OCHOBE ITHX PE3YJIbTAaTOB;

- ¢(hOpMUPOBAHHOCTh YMEHHUS aHAIU3UPOBAThH
XUMHAYECKYI0 HHPOPMALIUIO, TTOIY4aeMYI0 U3 Pa3HBIX
UCTOYHUKOB (CPEACTB MacCOBOM MH(OPMALIUU, CETh
Wnrepuer u apyrue);

- ¢(hOpMUPOBAHHOCTh YMEHUH COOIIOIATh MPaBHIIa
9KOJIOTMYECKHU 11€1€c000pa3HOro MoBeJACHUs B ObITY U
TPYAOBOH JEATEILHOCTHU B IEJIIX COXPAHEHUSI CBOETO
3I0POBBS M OKPYXKAIOLIEH TPUPOJHOMN CpEebl;
YUUTHIBaTh OMACHOCThH BO3/ICHCTBUS HA KUBBIE
OpraHU3MBbI ONPE/IEIIEHHBIX BEIIECTB, TOHUMAs CMbICI
MOKa3aTelisl MPeJeIbHON JONYCTUMON KOHLIEHTPAIlUK;
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2. CTPYKTYPA U COAEPX KAHUE OBIIEOBPA3OBATEJIBHOM IUCIATILINHBI

2.1 O0beM JMCHUIJIMHBI M BH/ABI Y4e0HOH padoThl

Bun yueOHO# paOoThI Obmem s
yacax

O6beM 00pa3oBaTEIHLHONM MPOTPAMMBI TUCITUTTHHBI 39
Copnepxanue 39
BT. 4.
TEOPETUUYECKOE 00yUCHHE 28
NPAKTHUECKHUE 3aHATHUS -
71abopaTopHBIC 3aHATHS/TIPAKTHYECKAs TOATOTOBKA 8
KOHTPOJIbHBIE paOOTHI -
MPaKTUYECKasl MOJATOTOBKA -
[TpuknagHoit MOy (WK PO eCcCHOHATBHO-OPUEHTHPOBAHHOE 4
COJIEp’KAHHE)
BT. Y.
TEOpETUIECKOe 00yUeHne 3
PAKTUYECKUE 3aHITHUS 2
71a00paTOpPHBIC 3aHITHS -
KOHTPOJIbHBIE paOOThI -
MPaKTUYECKasl MOJATOTOBKA -
caMoCTosATeNbHas (BHEayAUTOpHAs) paboTa 00yyaroiierocs (BCero) -
IIpomexyTounasi arrectaums (KOMIUICKCHBIN
nudpepeHInpoBaHHBIN 3a4€ET)




2.2. TemaTudeckuii njan u cogep:xkanue gucuumanubl «OY b 10 Xumusi»

HanmenoBanmne pasaciioB u

Copepxanue yueOHOro MaTepuana, 1abopaTopHble U MPaKTUYECKUe

O0BbeM yacoB

dopmMupyembie 001IIHE

TeM paboThI, camocTosITeNbHAS paboTa 00YJArOIINUXCs, KypcoBasi paboTa 1 ipohecCuOHATbHBIC
(ipoekT) (ecnu mperyCMOTPEHBI) KOMITCTCHITH
1 2 3 4
Paznen 1. OcHOBBI CTPOeHMS BellleCTBA 2
Tema 1.1. Conep:kanue yueOHOro MaTepuaJa; 2 OK 01, OK 02
Crtpoenue aToMOB 1. CoBpemMeHHasi MOJieIb CTPOCHUS aTOMa. DIEKTPOHHAs
XUMHUYECKUX 3JIEMEHTOB U KoHurypanus aroma. Knaccuduxanus XuMu4ecKux 3J€MEHTOB (S-
MPUPOIa XUMHUECKOH CBSI3U. p -, d-aemenThI). BasieHTHBIC 3JIEKTPOHBI. BaleHTHOCTD.
DNeKTpOHHAs IPUPOJAa XUMUYECKON CBA3H.
Tema 1.2. DIEeKTPOOTPUIATEILHOCTh. BUIbI XUMUUECKOH CBs3H (KOBaJICHTHAs,
[Tepuoanueckuii 3aKoH U WOHHAs1, METaJNINYecKasi, BOJIOPOHAs) M CLIOCOOBI €e 00pa3oBaHMUsI.
tabnuua J[.1. Menneneesa. [Iepuoanueckas cucrema xumuueckux 3neMeHToB .M. Menneneesa.
®usnueckuit cmbica Ilepuonnueckoro 3akona JI.11. Menneneesa.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMUUYECKUX IJIEMEHTOB,
00pa3yeMbIX UMH MPOCTHIX U CIOKHBIX BEIIECTB B COOTBETCTBUH C
MOJIOKEHUEM XMMHUYECKOTo 35ieMeHTa B [lepuonndeckoii cucreme.
MupoBo3z3peHueckoe u HaydHoe 3HaueHue [lepuoanyeckoro 3akoHa
J.1. Menneneesa. [Ipornossl /.M. MenneneeBa. OTKpbITHE HOBBIX
XUMHUYECKUX 3JIEMEHTOB.
JlaGopaTopHble paboThI —
IIpakTHyeckue padoThl -
CamocrosiTenbHas (BHeayIMTOpHasi) paboTa o0Oydaromuxcs —
Pa3nen 2. Xumnueckne peakuumn 6
Tema 2.1. Conep:xanue yueOHOro Marepuasa; 2 OK 01

Tunbl XUMHUYECKUX PEAKITUH.

2. Kiaccuduranust ¥ THITBI XUMAYECKHX PEaKIUi ¢ ydacTHeM
HEOopraHuuyeckux BemecTs. CocTaBlieHNnEe ypaBHEHUI peakuuii
COETMHEHM S, pa3JIO’KEHUs, 3aMellleHns], 0OOMeHa, B TOM YHuCJIe
peakuuii TOpeHHUs.

JlaGopaTopHble paboThl
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IIpakTnyeckue padborTpl

CamocrosiTenbHasl (BHeayIMTOpHAs) paboTa 00yJaroImuxcs

Tema 2.2. Conep:xanue yueOHOro MarepuaJa; 4 OK 01, OK 04
DIIEKTPOJIUTHYECKAS 3. Teopus 2MEKTPOIUTHUECKON qUCCOAuu. IOHBI. DJIEKTPOJINUTHI, 2
JMCCOLMAITUS U MOHHBIN HE3JIEKTPOoJUThI. Peakiiuu nonnoro oomena. CocraBiieHUE peakinii
0OMeEH. HOHHOTO OOMEHA IMyTEM COCTABJICHHS MX MOJTHBIX M COKPAIIEHHBIX
HMOHHBIX ypaBHEHUI. KUCIOTHO-OCHOBHBIE pEAKLIMH.
JlaGopaTopHbie padoThI: 2/21111
1. «Tumbl XUMUYECKUX PEAKITUN».
UccnenoBanue TUIOB (110 COCTaBY U KOJIMYECTBY UCXOIHBIX U
00pa3yrOIINUXCS BEIIECTB) U MPU3HAKOB XUMUYECKHUX PEAKIIHIA.
[IpoBeneHue peakiuii HOHHOTO OOMEHA, OTIPEICTICHUE CPEIbI
BOJIHBIX PaCTBOPOB.
IIpakTnyeckue padborTpl —
CamocTosiTenbHas (BHeayIMTOpHasi) paboTa 00y4aromuxcs —
Paznen 3. CTpoeHne H CBOiCTBA HEOPraHNYECKUX BelIeCTB. 6
Tema 3.1. Coaep:xanue yueOHOro MarepuaJa; 2 OK 01, OK 02
Knaccudukanms, 4. Tlpenmet Heopranndeckor xumun. Kiraccupukamus

HOMCHKIJIaTypa U CTPOCHUC
HCOPTraHNYCCKUX BCILCCTB.

HEOpPraHWYECKUX BellecTB. [IpocThie u Cll0)KHbIE BEIIECTBA.
OCHOBHBIE KJIacChl CJI0KHBIX BELECTB (OKCHUbI, THIPOKCH/IBI,
KHCJIOTHI, coyn). B3anMOCBS3b HEOPraHMUECKUX BEIIECTB.
ArperatHble cocTOsIHMS BellecTBa. Kpucramiueckue 1 aMmoppHbie
BellecTBa. TUIBI KPUCTAIIMYECKUX PELIETOK (aTOMHas,
MOJIEKYJISIpHAs, HOHHAsA, METaJUITMYecKast). 3aBUCUMOCTb (PU3NYECKUX
CBOMCTB BEILIECTBA OT THUIA KPUCTAUINYECKON PEIIETKH.
3aBUCUMOCTh XMMHUYECKOIN aKTUBHOCTHU BEIIECTB OT BU/Ia
XMMHMYECKOH CBSI3H U TUIA KPUCTAININYECKON pemeTKh. [Tpuunnel
MHOT'000pa3us BEIIECTB.

JlabopaTopHbie padoThl

IIpakTnyeckune padoThl

CamocrosiTenbHas (BHeayIuTopHas) paboTa 00y4aromuxcs
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Tema 3.2. Conep:xanue yuyeOHOro MaTepuasa, B TOM YHCJIe € 3JIeMeHTaMu 4/21111 OK 01, OK 02,
DU3HKO- XUMUYECKHE npo¢ecCHOHATLHOM HANIPABJIEHHOCTH OK 04,IIK 1.2
CBOMCTBA HEOPraHMYECKHUX 5. Hemeramnbl. OOmue Gpu3nveckie U XUMHIECKUE CBOMCTBA 2
BCILICCTB. HeMmeTauioB. Tunuuneie cBoricTBa HeMeTauioB [V— VII rpymim.
Tema 3.3. Kraccudukarus 1 HOMEHK/IaTypa COeMHEHUI HEMETAIIIOB.
Wnentuduxanus KpyroBopoTbl 6MOT€HHBIX 3JIEMEHTOB B IPUPOIE
HEOPraHNICCKUX BCILECTB. JlabGopaTopHble padoThI B TOM YHCJIE € 3JIeMEHTAMHU 2/21111
npodeccuoHaILHOH HANIPABJIEHHOCTH:
2. «nenTrduKanys HEOPraHMUECKUX BEIIECTBY.
KauecTtBenHsble peakiuu Ha cynbhar-, KapOOHAT- U XJIOPUA-aHUOHBI,
Ha KaTHOH aMMOHWUSI.
IIpakTnyeckue paéorTnl —
CamocTosiTenbHas (BHeayIMTOpHas ) paboTa 00y4aromuxcs —
Pa3nesn 4. CTpoeHue M CBOMCTBA OPraHMYeCKUX BelleCTB. 16
Tema 4.1. Conep:xanue yueOHOIro MaTepuasia, B TOM YHMCJIe ¢ 3JIeMEeHTaAMM 2 OKO01,IIK 1.2

Knaccudukanus, crpoeHue u
HOMEHKJIaTypa OPraHUuIeCKHX
BEIIECTB.

npodeccHOHAIBLHOM HATIPABJIEHHOCTH

6. IlosiBneHue u pa3BUTHE OPTraHUYECKOW XMMHUHU KaK HAyKH.
[Ipenmer oprannyeckoit XuMun. MecTo 1 3Ha4YE€HHE OPraHUYECKON
XMMHH B CUCTEME ECTECTBEHHBIX HAyK. XMMUUYECKOE CTPOCHHUE KaK

MOpAIOK COCAUHCHHA aTOMOB B MOJICKYJIC COTJIACHO UX BAJICHTHOCTH.

OCHOBHBIE MOJIO)KEHUS] TEOPUU XUMUYECKOTO CTPOEHUS
opranumdeckux coenunennit A.M. BytnepoBa. YriepoaHslii ckenet
OpraHUYeCKON MOJIEKYJIbl. 3aBUCUMOCTb CBOMCTB BEIIECTB OT
XUMHUYECKOTO CTPOCHHS MOJIEKYJ. M3oMepust U n30Mephl.

JlabopaTopHbie padoThl

IIpakTnyeckue padoThl

CamocrosTenbHas (BHeayIuTOpHas) paboTa 00ydaromuxcs
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Tema 4.2.
CBolicTBa OpraHUYECKUX
COETUHEHUH.

Conep:xanue yuyeOHOro MaTepuasa, B TOM YHCJIe € 3JIeMeHTaMu
npo¢ecCHOHATbHON HANIPABJIEHHOCTH !

10/411I1

7. ®PU3NKO-XUMHYECKUE CBOMCTBA OPraHUYECKUX COCIUHEHUN
OTAENBHBIX KJIACCOB (OCOOCHHOCTHU KIacCU(UKAIIH U
HOMEHKJIATYyphbl BHYTPH KJIacca; TOMOJIOTMUECKUHN psii U oO1ast
bopmyna; nzomepusi; GU3NIECKUE CBOMCTBA; XUMUYECKHE CBOMCTBA;
CIOCOOBI MOJTYUYCHHUS):

- IpelebHbIE YIIIEBOJOPObI (AIKaHbl U UKIIOAJIKaHbl). ['opeHne
MeTaHa KaK OJIMH U3 OCHOBHBIX HCTOYHUKOB TeIlia B
MPOMBIIIICHHOCTH U ObITy. CBOHCTBA PUPOIHBIX YTIIEBOAOPO/IOB,
HAXO0XJCHHUE B IPUPOJIe U MPUMEHEHHE aJIKaHOB,

- HempenenbHbIe (ATKEHBI, ATKUHBI U aJIKaIUEHbI) U apOMaTHYECKUE
yriaeBo1opoabl. ['openue anerusiaeHa Kak UCTOYHHUK
BBICOKOTEMIIEPATYPHOT'O TJIAMEHU JJIsl CBAPKHU M PE3KH METAJLIOB.

2

8. Kucnopozacoaepsxamniue coequHeHus (CIUPTHI U (PEHOIBI,
KapOOHOBBIE KUCIIOTHI M 3(UPBI, albJIETU/Ibl U KETOHbI, JKUPHI,
yraeBozpl). [IpakTuyeckoe mpuMeHEeHNe STUIICHTIINKOIIS, TIINIEpUHA,
¢denona. Ilpumenenne Gpopmainbaeruia, aueTaabAeruia, yKCyCHOM
KHUCJIOTHI. MblIa KaK COJIM BBICHIMX KapOOHOBBIX KHCIOT. Mororue
CBOMCTBA MbUIA.

9. A3zoTtcoaeprkaiiue COeTMHEHHS (AMUHBI U aMUHOKHCIIOTHI, OSJIKH).
BricokoMonekynsipHble COeTUHEHHS (CHHTETHYECKHUE U
OMOJI0rM4YeCKH-aKTUBHbIE). MOHOMED, OJIMMED, CTPYKTYPHOE 3BEHO.
[Tonumepu3arus 3TUIEHa KAaK OCHOBHOE HAaIIPaBJICHUE €T0
HCIIOJIE30BaHMSI.

I'eneTnyeckas CBSI3b MEXKAY KJIacCaMH OPTaHUYECKHX COCTUHEHUN

JlaGopaTopHble padoThl, B TOM YHUCJIE C JIEMEHTAMU
npodeccHOHATBLHOM HATIPABJIEHHOCTH:

3. «/3yueHne HU3HKO-XUMUYECKUX CBOMCTB U XapaKTEPHBIX
KayeCTBEHHBIX PEaKIIMi ATaHOJIA, TIULEPHUHA, YKCYCHOU KHUCIOTBD».

2/21111

4. «HccnenoBanue PU3NKO-XUMHUECKUX CBOWCTB TITFOKO3BI,
caxapo3bl, Kpaxmala.»

2/21111

OK 01, OK 02,
OK 04,IIK 1.2
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IIpakTnyeckue padborTpl

CamocrosiTenbHasl (BHeayIMTOpHAs) paboTa 00yJaroImuxcs

Tema 4.3. Coaeprxanue yueOHOro MaTepuasa, B TOM 4YMcJje € dJieMeHTaMu 4/21111 OK 01, OK 02,
Nnentuduxarnus npogeccCHOHATbHOM HANIPABJIEHHOCTH OK04,1IK 1.2
OpraHUYECKUX BELIECTB, UX 10. Bbuooprannueckue coenunenus. [Ipumenenue u Ononornyeckas 2
3Ha4YeHUE U IPUMEHEHHE poib yriaeBogoB. OKUCIEHUE YIIIEBOA0B — HCTOUHUK SHEPTUU
B OBITOBOM U KHUBBIX OpraHn3MoB. O0IaCTH TPUMEHEHHSI AMUHOKHUCIIOT.
IIPOU3BO/ICTBEHHOM IIpeBpatieHus GeIKOB NUIM B Opranu3Me. buonornueckue GyHKIuu
NEeATEIIbHOCTH YEJI0BEKA 6enxoB. buonornueckue ¢pyHkunu xupoB. Posib opranndeckoit
XMMHUU B peIeHUH po0JieM MUILIeBOi 0€301aCHOCTH.
JlabGopaTopHble padoThl, B TOM YHUCJIE C dJIEeMEHTAMU 2/21111
npogecCHOHAIBLHON HANIPABJIEHHOCTH:
5. «M3yuyenne GpU3NKO-XUMUICCKUX CBOMCTB OENKOB. JleHaTyparus
OesKa npu HarpeBaHUM. L[BeTHbIE peakuy OEIKOB.»
IIpakTHyeckue padoThl —
CamocTosiTenbHas (BHeayIMTopHasi) paboTa 00y4aromuxcs —
Pa3nesn 5. KuHerndyeckue H TepMOANHAMHUYECKHE 3aKOHOMEPHOCTH NPOTEKAHUSI XUMHYECKHX 2
peakuuii.
Tema 5.1 Coaepixanue yueOHOro MaTepuasa, B TOM 4YMcJje € dJieMeHTaMu 2 OK 01, OK 02,
CKOpOCTh XMMHUYECKUX npo¢ecCHOHATLHOM HANIPABJIEHHOCTH . IK 1.2

peakuuii. XMMHUYECKOe
paBHOBECHE.

11. CkopocTh peakiuu, €€ 3aBUCUMOCTb OT Pa3JIMYHbIX (PAaKTOPOB:
MIPUPO/Ibl pEArupyIOLIMX BEIECTB, KOHLIEHTPALUU PEArUPYIOLIUX
BEILIECTB, TEMITEPATYPhI U TUIOMIAIN PEAKIIMOHHON TOBEPXHOCTH.
TernoBsie 2 (HeKTh XUMUYECKUX PeaKIuil. JK30- U
SHJOTEPMUUYECKHE, PEAKITHH.

OO6patumocTh peakiuii. XUMUYECKOe PaBHOBECHE U €r0 CMEIICHHE
MO/ ICUCTBUEM PA3TMYHBIX (PaKTOPOB (KOHIICHTPAIUS PEAareHTOB
WJIH TIPOJTYKTOB PEaKIMH, IaBlIieHUE, TEMIIEpaTypa) sl CO3TaHUS
ONTUMATBHBIX YCIOBUN MPOTEKAHUS XUMUYECKUX TTPOIIECCOB.

JlabopaTopHbie padoTbl
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IIpakTnyeckue padborTpl

CamocrosiTenbHasl (BHeayIMTOpHAs) paboTa 00yJaroImuxcs

Pasnen 6. PacTBopbl.

Tema 6.1
[TonsiTue o pactBopax

Conep:xanue y4yeOHOIro MaTepuasa, B TOM YHcJIe € 3JIeMeHTaMu
npo¢ecCHOHATbHOM HANIPABJIEHHOCTH

12. PactBOpeHue Kak PU3NKO-XUMUYECKUH mpoiiecc. PacTBOpHI.
CrniocoOpl IpUroTOBIEHUS pacTBOPoB. PacTtBopumocTs. MaccoBas
JI0JIs1 PaCTBOPEHHOTO BemiecTBa. CMBICI TOKa3aTelsl MPeAeIbHO
l[OHyCTHMOfI KOHICHTpAUMH U €TO UCIIOJIBb30BAHUC B OLICHKC
9KOJIOTHUECKOM 06€30MacHOCTH.

[IpaBusa 3KOJIOTrHYECKH 11ETIECO00PA3HOTO MTOBEACHUS B OBITY U
TPYIOBOU AESITENLHOCTH B LIEISIX COXPAHEHUS CBOETO 37I0POBbS U
OKpY>Karolle NPUPOIHON CPEbl; OACHOCTh BO3JAEHCTBUS HA JKUBbIE
OpraHU3MBbI OMPEJICIICHHBIX BEIIECTB.

JlaGopaTopHble paGoThI

IIpakTuyeckue padoThl

CamocrosTenbHas (BHEAyTUTOPHAsH) paboTa 00yJarOIINXCsl

OK 01, OK 02,
OK 07,1IK 1.2.

Pa3zpnen 7. Xumusi B ObITY H IPOU3BOJACTBEHHOM /1EATEJIbHOCTH YeJI0BEKA

S

Tema 7.1

Xumus B ObITY U
MPOU3BOJACTBEHHOMN
NESTEIbHOCTH YEJIOBEKA

Coaepixanue yueOHOro MaTepuasa, B TOM YMcJje € dJieMeHTaMu
npodeccHOHAIBLHOM HANIPABJIEHHOCTH

w

13. Hogeiinme 1ocTHKEHUS XUMUYECKOW HAYKU M XUMUYECKOM
TexHosIoruu. Posib XuMum B obecrieueHus 3K0JI0TH4ecKoil,
SHEPreTUYECcKO U MUILEBOM 0€30MaCHOCTH, Pa3BUTUH MEAUIIMHBI.
[IpaBuia moMcka u aHajaM3a XUMHUYECKOW HHPOPMALIUU U3
Pa3IMYHbIX UCTOYHUKOB (Hay4Has U yueOHO-Hay4yHas JIUTeparypa,
cpezacTBa MaccoBoi MH(pOpMaLuu, ceTb IHTepHeT).

ITonck n aHanmu3 KEHCOB O MPUMEHEHUH XUMHYECKHUX BEILECTB U
TEXHOJIOTUH ¢ yyeToM Oynyuiei npodeccuoHalIbHON AeATeNbHOCTH
10 TEMaM: BaKHEUIIINE CTPOUTEIIBHBIE MAaTEPHUAIIBI,
KOHCTPYKLMOHHBIE MaT€pUAIIbl, KPACKH, CTEKJIO, KEPAMUKA,
MaTrepuasbl JUIsl SJIEKTPOHUKH, HAHOMAaTepHaJbl, TEKCTUIIbHBIE

OK 01, OK 02,
OK 04, OK 07,
IK 1.2.
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BOJIOKHA, UCTOYHUKH 3HEPTUU, OPraHUYECKUE U MUHEPAIbHBIE
yoOpeHus, IEKApCTBEHHBIC BEIIECTBA, OBITOBASI XHMHSI.

JlaboparopHbie padoThI

IIpakTuyeckue padboTbl, B TOM YHCJIE C 3JIeMEHTAMHU 2

npogecCHOHAILHOW HANIPABJIEHHOCTH:

1. NpexcraBieHue pe3yabTaTOB PEHICHUS KEHCOB B JOpME MUHH-

JIOKJIa/Ia C TIPE3CHTAIUEH.

CamocrosiTenbHasl (BHeayIMTOpHAsi) paboTa 00yJaroImuxcs —
ITpakTrueckas moaroToBKa 10
ITpoMexyTouHasT aTTECTAIMS: KOMNIEKCHbIL OUPDepeHyuposantvlil 3auem

Bcezo: 39
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3. VYCJIOBHUA PEAJIM3AIIMM TIPOTPAMMBI OBIIEOBPA3OBATEJILHOM
JUCIHUIIVINHBI

3.1. TpebdoBaHUsi K MUHUMAJbHOMY MaTepPHAJIbLHO-TEXHHYECKOMY 00ecnedeHUI0

Jlnst peanu3aniuyl MPOrpaMMbl TUCIUILINHBI TOJDKHBI OBITh MPEyCMOTPEHBI CIIEIYIOIINE
CIIelIMAJbHBIE TIOMEIICHMS: Yy4YeOHBbI KaOWHET XUMHUW W/ WM Y4eOHOH XUMHUYECKOH
nabopaTopuu.

O6opynoBanne yuyeOHOro kaOuWHeTa (HarJBsIIHBIE MOCOOMs): HAOOPBI MIAPOCTEPKHEBBIX
MOJIeNIell MOJIEKYJI, MOJENH KPUCTAJUIMYECKHX PEHIETOK, KOJUICKIMH MPOCTBIX M CIOXHBIX
BEIIECTB W/WJIM KOJUICKIIMM IOJHMMEPOB; KOJUJIEKIUS TOPHBIX MOPOJ M MHUHEpajoB, Tadiuua
Menpeneesa, yaeOHbie GribMbl, IU(PPOBBIE 00pa30BaTEILHEBIC PECYPCHI.

TexHuueckue cpeicTBa OOy4YEHMs: KOMIBIOTEp C YCTPOHMCTBAMHU BOCHPOM3BEICHUS
3BYKA.

O6opynoBanue Ja0oOpaTOpUU U PpabOYUX MECT J1a0OpaTOPUU: MEH3YPKH, MHUIETKU-
KaleJIbHUIbI, TEPMOMETPBI, MUKPOCKOII, JYIbl, IPEIMETHbIE W MOKPOBHBIE CTEKJA, IJIAHIICTHI
JUISL KamelbHBIX peakiuii, (GuibTpoBaibHas Oymara, MPOMBIBAJIKU, CTEKISIHHBbIE MPOOHUPKH,
pe3uHOBBIE TMPOOKH, (oHApUKH, HAOOP PEAKTHBOB, CTEKISHHBIC TMaJOYKH, INTATUBBI IS
MPOOUPOK; MEPHBIC IMIUHAPHI, BOPOHKH CTEKJISTHHBIC, BOPOHKH JECTUTENbHbIEC [UINHAPUYECKUE
(50-100 mu), cTynmku ¢ ecTHKOM, GappopoBbIe YaIIKH, MUAHIETHI, PHUIBTPHl OyMaXKHbIC, BaTa,
Mapiisi, 4YacoBbI€ CTEKJA, DSJEKTPOIUIMTKHU, J1abOpaTOpHbIE IITATUBHI, CIUPTOBBIE TOPEIKU,
CIIUYKH, MPUOOp IS MOJTyYEHHUs Ta30B (WM MPOOMpPKa C Ta300TBOJHON TPYOKOH), AepKaTeian
JUTsL IPOOUPOK, CKIISIHKH ISl XpaHEHHsI pEaKTUBOB, pa3/IaTOUHbIE JTOTKH; XUMUYECKUE CTaKaHbI
(50, 100 u 200 mu1); mmarenan; NUHLIETHI; TUTE€IbHBIE IIUIMIbL; CEKYHAOMEPHI (TaliMephl), MEPHbIE
npobupku (Ha 10-20 mur) m mepHbie konOwr (25, 50, 100 u 200 mn), BomsHas Oans (Wiau
TEPMOCTAT), CTEKJISHHBbIE MAaJOYKHU; KOHHWYECKHE KoiObl ans tutpoBanHus (50 u 100 wun);
WHAUKATOpPHBIE TOJOCKUA JJs ompeneneHus pH wu craHgapTHas WHOUKATOpHAs —IIIKala;
YHUBEPCAJIbHBIN HHAUKATOP; munetku Ha 1, 10, 50 mu (nm no3zaropsr Ha 1, 5 1 10 mur), GropeTkn
JUTSL TATPOBAHUS, MeAUIIMHCKHE NpHUIsl Ha 100—150 M, tabopaTopHbie W/HIIM aHATUTHYECKUE
BECHI, CYIIMJIBHBIN mKad, U Ap. 1abopaTopHOE 000PYyIOBAHHE.

3.2. HudpopmaunuoHHoe odecnevyeHHe pean3alu NporpaMmmsbl

3.2.1. OcHoBHbIE MeYaTHLIE H3IAHUA

1. INabpuensan, O.C. Xumus 1 npodeccuilt ¥ cnenuaabHOCTeH TEXHUYECKOTo
npoduis: yueOHuk s crya. yapexaenuit CI10 / O.C. Tabpuensia, U.I'. Octpoymos. — 10-¢
U3, ucrp. — M.: OOpa3oBarelibHO — U3AaTEIbCKUil LIeHTp «Akanemusiy, 2022. — 272, [8] c.
uB. uia.ISBN 978-5-0054-0476-3

3.2.2. OcHOBHBIE YJIEKTPOHHbIE U3TAHUS:

1. Andunorenosa, U.B. Xwumus: y4eOHUK UM TPAKTUKYM JUISI  CPEIIHETO
npodeccuonansHoro obpasosanwmsi / 1.B. Audunorenosa, A.B. badkos, B.A. [TonkoB. — 2-¢
U3, uctp. u aon. — Mocksa: M3marensctBo KOpaiit, 2023. — 291 ¢. — (IlpodeccronanpHoe
oOpaszoBanue). — ISBN 978-5-534-11719-6. — Texct: snexTpoHHbI // OOpa3oBarenbHas
mwiatpopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/513807 (mata oOparieHus:
28.06.2023).
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4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHHWA JTUCIIUITJIMHbI

KoHTposib M OIlGHKa pacKpbIBaIOTCS Yepe3 YCBOCHHBIE 3HAHUS W HPUOOpPETEHHBIC
0o0y4aromuMuUCsl YMEHHUs, HalpaBleHHble Ha (QopMupoBaHHEe OOMMX M MPO(PECCHOHATBHBIX
KomrieTeHIiH. KoMneTeHmn D0KHBI OBITH COOTHECEHBI ¢ MPEAMETHBIMU pe3yiabTaTamu. s
KOHTPOJISI U OLEHKH pe3ylIbTaTOB OOy4YeHHs MpenojaBaTeib BbIOWpaeT (OpPMBI U METOIBI C

y4eTOM MpoQeccuoHANU3aINN 00yUeHHs 110 IPOrpamMMe TUCIUIUIUHEI.

Koa n HaumMeHoBaHue Pazgen/Tema THun oeHOYHbIX
(popmMupyembix MeponpUusTHI
KOMIIeTeHI Ui

OK.01 Pa3znen 1, Tema 1.1. - YCTHBIH OIpOC;
Paznen 2, Temn1 2.1, 2.2. - (hpoHTANBHBIN OIPOC;
Pasnen 3, Temnr 3.1, 3.2, 3.3. - HaOJIFO[IeHE 3a
Pa3nen 4, Temn1 4.1, 4.2, 4.3. XO0JIOM BBIIIOJIHEHUS
Pa3nen 5, Tema 5.1. 71ab0opaTOPHBIX padoT;
Pa3nen 6, Tema 6.1. - OII€HKA BBITOIHEHUS
Pa3znen 7, Temsr 7.1. n1abopaTOpHBIX padoT;
OK.02 Pasnen 1, Tema 1.2. - OIIEHKA TECTOBBIX
Pa3nea 3, Temur 3.1, 3.2, 3.3. 3aaHu;
Pasnen 4, Temn1 4.2, 4.3. - HaOJIFO[IcHUE U
Pa3nen 5, Tema 5.1. OIICHKa paboThI B
Pa3znen 6, Tema 6.1. KOMAaHJIC;
Paznen 7, Temnr 7.1. - HAOIIOAeHUE U
OK.04 Pasnen 2, Temrur 2.2. OIICHKA PEIICHUS
Pa3nea 3, Temsur 3.2, 3.3. 3a71ad4;
Pasnen 4, Temn1 4.2, 4.3. - KOMIIJICKCHBIN
Pa3znen 7, Temsr 7.1. nuddepeHIMpOoBaHHbBIN
OK.07 Pa3nen 6, Tema 6.1. 3a4€T.
Pasznen 7, Temur 7.1.
K 1.2. Pasnen 3, Temnr 3.2, 3.3.

Paznen 4, Temn1 4.1, 4.2, 4.3.

Pazgen 5, Tema 5.1.
Pa3nen 6, Tema 6.1.
Pa3nen 7, Temur 7.1.
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YTBEPXIAIO

/N.0. ®amunus /
« » 20 I.

JUCT PETUCTPALIUY U3MEHEHUI
PABOYEN TIPOT'PAMMBI YUYEBHOM JJUCIUILIAHBI

(naumernosanue OUCYUNIUHBL / MOOYIS)

10 HAIIPABJICHUIO MMOATOTOBKH / CIICIUAIBHOCTH / Ipodeccuu

(k0O U HaumMeHOB8aHue HanpasieHus NOO20MoeKy / cneyuarbHocmu / npogheccuu)

(rox Habopa , bopma oOyueHus )

Ha20 /20 y4eOHblii roa

B npumepnyro/pabouyto nporpammy Y/l BHOCSTCS ClIEAYIONIHE U3MEHEHHUS:

Howme Howmepa sucros
. . OcHoBaHne
p Pasnen npumepHoii/paboueii AHHYJIH-
3aMEHEH- JUTSI BHECCHUS
n3Me- POrpaMMsl (IIyHKT) HOBBIX | POBAaHHEI .
HBIX W3MEHEHUH
HCHUS X

Paccmotpen Ha 3aceaHuu  TTPEAMETHO-IIUKJIOBOM KOMUCCUH

MIPOTOKOJI OT « » 20 1. Ne

(Oondicrocms) (noonucs) (A.0. ©amunus)
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