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AHHOTAIIUA
nporpamMmMbl 00111€00pa30BaTEJIbHON Y4eOHOM TUCIUIIHHBI
OYb.10 Xumus
CHEIUAIBHOCTH:

15.02.08 TexHOMOTHS MATMHOCTPOCHUS 110 PODUITIO MEXHOI0SUYECKULL

Padouasi mporpamMmma y4yeOHOM JUCHUIJIMHBI pa3padoTaHa Ha OCHOBe TpPeOOBaHUI
OI'OC cpennero oobmiero o0Opa3oBaHUs, NPEABABISEMBIX K CTPYKTYpE, COJCPXKAHHUIO U
pe3ysibTaTaM OCBOEHUSI yu4eOHOW TUCHUILUIMHBI, B COOTBETCTBHM C MPUMEPHON MPOrpaMMoOil Mo
JTUCLHUTUIMHE, PEKOMEHI0BaHHOH DeiepaibHbIM rOCyJapCTBEHHBIM aBTOHOMHBIM YUpPEXKICHUEM
«DenepanbHbIii UHCTUTYT pa3BUTUA oOpazoBaHus» (PI'AY «DUPOy). IIporokon Ne 13 ot 29
ceHtsa0ps 2022r.

IIporpamma BKJIIO4aeT B cedsi:

- macnopT paboueit mporpamMmbl 001Ie00pa30BATENFHON YIeOHOM TUCITUTUINHEL,

- CTPYKTYpY U cofiepkaHue 0011eo0pazoBaTesibHON Y4eOHOM TN CIUIUIMHBI;

- YCIIOBHS pean3anuu padoueii mporpaMmbl 001Ie00pa3oBaTeIbHON yUeOHOW JUCIIMILTUHBL,
- KOHTPOJIb U OIIEHKA Pe3yJIbTaTOB OCBOEHUS 00IIe00pa3oBaTeIbHON yueOHON AUCIUILITHHBIL.

O0bém oOpa3zoBaTe/IbHON Yy4eOHOI Harpy3ku oOydawinerocsi — 39 4acoB, B TOM
qHCIe:
00s13aTeNIbHON  ayJIUTOPHON y4eOHOW Harpy3kw oOydaromerocss 39 dacoB, TeopeTHUYecKas
MOJArOTOBKA 29 yacoB, B TOM 4Hcie B (hopMe MpakTUYecKoi nmoarotoBku 10 yacos, 1abopaTopHO
- mpakTudeckue 3auatus 10 gyacos, B TOM yucie B popme npakTruueckoi moarotoBku 10 gacos,
CaMOCTOSITENIbHOM aynuTOpHON paboThl obOyuaromerocss (0 4YacoB, KoHcynbTanuu 0 dYacos,
sKk3ameH 0 yacos.

®opMa NPoOMeKYTOUHOI aTTecTAlMU — KOMIUIEKCHBIN TuddepeHImpoBaHHbINA 3a4ET.

HaunmenoBanue pa3aesioB IHCHUIIIHHBI:
Paznen 1. OcHOBBI CTpOCHUS BEIIECTBA.
Pazpnen 2. Xumuueckue peakuuu.
Pa3nen 3. Ctpoenue U cBOMCTBAa HEOPraHUYECKHUX BELIECTB.
Paznen 4. CtpoeHue u cBOMCTBA OPraHUYECKUX BEIIECTB.
Paznen 5. KnHetnueckne M TEPMOJMHAMMUYECKHE 3aKOHOMEPHOCTH INPOTEKAHMS XMMHUYECKHX
peaKunii.
Pa3nen 6. PactBopsl.
Paznen 7. Xumus B ObITY ¥ IPOU3BOICTBEHHOM J1€ATEIBHOCTH.
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1. OBLIASA XAPAKTEPUCTHUKA PABOYEW ITPOI'PAMMBbI
OBIIEOBPA30OBATEJIbHOU JUCIHUIIJIMHbI

O6meo6pazoBarenpHas aucnuuimHa «OYB.10 Xumus» sBisercs 00s3aTeabHON
4acThI0 0011e00pa30BaTEIbHOTO IIUKIIa 00pa30BaTeNbHOM IporpaMMel B cooTBeTcTBUU ¢ PI'OC
CIIO no cnermanpHOocTH 15.02.08 TeXHOIOTHS MAaTUHOCTPOEHUS TEXHOJIOTHYECKOTO TTPOoduIs,
peann3yemoii Ha 6a3e OCHOBHOTO 00IIEro 00pa3oBaHMUs.

[Iporpamma paspaborana Ha ocHoBaHuu TpeboBanmii PI'OC cpegnero obmero
obpazoBanus. Ha uzydyenue nucuuminabl «OYb.10 Xumus» Ha 6a30BOM ypOBHE OTBOJUTCS
39 yacos.

1.2. I_Ie.]'II/I U IINTAHUPYEMBIE PE3YJbTATHI OCBOCHUSA JUCHUIIIMHBI:

Conepxanue nporpammbl oOmieoOpazoBarenbHoi quctHuminHabl «OY 1b.10 Xumus»
HAIPaBJICHO HA TOCTH)KCHUE PE3YJIbTATOB €€ U3yUeHHs B COOTBETCTBHH ¢ TpeboBanusimMu OI'OC
COO c¢ yuerom npodeccronanbHoi HanpasienHocTrn @PI'OC CIIO.

1.2.1. Henu 4 3aaa4 JUCHHUIJIHHBI:

Conepxanne mnporpammbl obmieoOpazoBarenbHoil gucuumiinabl «OY/1b.10 Xumusy»
HAIPaBJICHO HA JIOCTUKCHUE CIIEAYIOIIUX PE3yJIbTATOB!

@opMHUpOBaHHE y CTYACHTOB MPEIACTaBICHHA O XHMMHMYECKOM COCTaBIAIOLIECH
€CTeCTBEHHO — HAyYHOW KapTHHbI MHpa KaK OCHOBBI NPHHATHUS PEIICHUN B JKU3HCHHBIX U
MMPONU3BOACTBCHHBIX CUTYyallUAX, OTBETCTBCHHOI'O ITOBCACHHA B HpHpO[[HOfI cpeac.

° chopmMupoBaTh NOHUMAHUE 3aKOHOMEPHOCTEH MPOTEKAHUS XHUMHUYECKHX
MIPOLIECCOB U ABJICHHUI B OKpYKaroLIeH Cpelie;
) pa3BUTh YMEHHUS COCTaBIATH (POPMYJbl HEOPraHUYECKUX U OPraHHMYECKUX

BELIECTB, YPAaBHEHUS XHUMUYECKUX PEAKIHUH, OOBICHATH HX CMBICH, HHTEPIPETUPOBATH
pE3yJIbTaThl XUMUYECKHUX 3KCIIEPUMEHTOB;

o chopMHpOBaThH HaBbIKU IIPOBEJCHUS IPOCTENIINX XUMHYECKHUX
AKCIIEPUMEHTAJIbHBIX HCCIICIOBAHUNA C COONIOJIEHHEM TMpaBUJl OE€30MacHOTO OOpalieHus ¢
BEIIECTBAMHU U JIAOOPATOPHBIM 00OPYOBaHUEM;

o pa3sBUTh YMEHHs HCIOJIb30BaTh HMH(POPMALMIO XHMHYECKOTO Xapakrepa U3
Pa3IUYHbBIX HCTOUYHUKOB;

J chopMUpOBaTh YMEHHUSI MPOTHO3MPOBATh IOCIEACTBUSA CBOEH IESATENBHOCTH U
XUMHUYECKHX MPUPOIHBIX, OBITOBBIX U MPOU3BOJCTBEHHBIX ITPOLIECCOB,;

o chopMHpOBaTh TMOHMMAaHUE 3HAYMMOCTU JIOCTH)KEHUH XMMHUYECKOH HayKu U
TEXHOJIOTHH JIIsl pa3BUTHS COLIMAILHOM U TPOU3BOJACTBEHHOM cep.



1.2.2. IlnaHupyeMmble pe3y/bTaThbl 0CBOeHHs 001Ie00pa3oBaTebHON THCHUIIMHBI B c00TBeTcTBHH ¢ @T'OC CIIO u Ha ocHoBe PI'OC

COO.

Ocoboe 3HaueHue AUCUUIUIMHA UMeeT rpu popmupoBanmnu u pazsutun OK u [1K

Ko n HaumeHoBanue
(bOpMHUPYEMBIX KOMITETCHITHI

[InmanupyemMble pe3ysbTaThl OCBOCHUS JUCLHUILIMHBI

00mume

I[I/ICHI/IHJ'H/IHapHBIC

OK 01. Beibupats cioco0sl
pelieHus 3aaa4d
npodeccnoHaTBEHOMI
JEATSIbHOCTH PUMEHHUTEILHO
K Pa3IMYHBIM KOHTEKCTaM;

- TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH
MacTepcTBa, TPYy10Jio0ue;

- TOTOBHOCTb K aKTHBHOU JCSITEITLHOCTU
TEXHOJIOTHYECKON U COIMAIbHON HaNpaBIeHHOCTH,
CIIOCOOHOCTH MHUIIMHPOBATh, IFIAHUPOBATH H
CaMOCTOSITENILHO BBIMIOJIHATH TAKYIO A€ATEIbHOCTS;

- HHTEpEC K pa3IuyHbIM chepam npodeccuoHaTbHON
NESITEIbHOCTH,

OBnajieHe YHUBEPCATBHBIMU YICOHBIMU
MO3HABATEIILHBIMU JIEHCTBUSMU:

a) 0a30BBIC JTOTUYECKHE ICUCTBUS:

- CaMOCTOSITENBHO (POPMYIUPOBATH U aKTyaJU3UPOBATh
npo0sieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBIMBATh CYIIECTBEHHBIA MPU3HAK WIIN
OCHOBAHUS JJII CPABHCHHUSI, KJITACCU(PUKALINN U
00001IeHHS;

- OTIPEICIIATH LEH JISATSIIbHOCTH, 33]IaBaTh TapaMeTpPhI
U KPUTEPUU UX JOCTHUKCHHUS,

- BBISIBJISITH 3aKOHOMEPHOCTH U TIPOTHBOPEYHS B
paccMaTpUBaEMBbIX SIBICHUSX;

- BHOCUTH KOPPEKTHUBHI B JICATSIILHOCTH, OICHIUBATH
COOTBETCTBUE PE3YIHTATOB IENISIM, OIICHUBATh PUCKHU
MOCJIEACTBUN NeITETbHOCTH,

pa3BUBATh KPEaTUBHOE MBIILJICHUE MTPU PEUICHUH
JKU3HEHHBIX TTPOOIeM

0) 0a30BBIC UCCIIETOBATEIIBCKUE JCHCTBUS:

- BJAJETh CHUCTEMON XMMUYECKUX 3HAHUM, KOTOpas
BKJIIOYAET: OCHOBOIIOJIATAFOIINE OHSTHS
(XMMHYECKUIT SIIEMEHT, aTOM, JICKTPOHHAs 000J104Ka
aroma, S-, P-, d — 3JIEKTPOHHBIE OPOUTAIM ATOMOB,
MOH, MOJIEKYyJa, BaJIEHTHOCTb,
NEKTPOOTPHULATEIBHOCTD, CTEIIEHb OKUCIICHMS,
XUMHYECKas CBS3b, MOJIb, MOJISIPHAsI Macca, MOJIIPHBIH
00BEM, YIIIepOAHbIM cKeneT, (QyHKIMOHAJIbHAS
rpynna, pajaukai, U30MepHsi, U30MEpHI,
TOMOJIOTMYECKUN PsAZl, TOMOJIOTH, YIJI€BOJIOPOBI.
KHUCJIOPOJI - U a30TCOJIEpIKAINE COEIUHEHUS.
OMOJIOTMYECKU aKTUBHBIE BeElLIeCTBA (YIJI€BObI. JKUPBHI.
OeNKM1), MOHOMED. TMOJUMEp. CTPYKTYPHOE 3BEHO.
BBICOKOMOJIEKYJISIPHBIE COEIMHEHNS. KPUCTAJUIMUECKAS
peméTKa. TUIIBl XUMUUECKUX peaklUi (OKHCIUTENBHO
— BOCCTAHOBUTEIIBHBIE, 9K30 — M SHIOTEPMHUUECKHUE.
peakiuyu HOHHOTO OOMEHa), PaCTBOP. AJIEKTPOJIUTHI.
HEDJIEKTPOJIUTBL. IEKTPOIUTHYECKAS TUCCOLMALINS.
OKHUCJIUTEIb. BOCCTAHOBUTEIND, CKOPOCTh XUMUYECKOM
pEaKIK, XUMHUUECKOE PABHOBECHE); TEOPUHU U 3aKOHBI
(Teopust XMUMUYECKOTO CTPOEHUSI OPTaHUYECKUX
BeuiectB A. M. bytneposa, Teopust
3JIEKTPOJIUTUYECKON aucconunanuu, [lepuoaguueckuit
3akoH /1. 1. MenneneeBa, 3aKk0OH COXpaHEHHS MACChI),
3aKOHOMEPHOCTH, CHMBOJIMYECKUH S3bIK XUMUH,
(hakToNOrHUecKe CBEJEHHs O CBOMCTBAX, COCTaBe,




- BIIQJICTh HaBBIKAMHU y4eOHO-UCCIIE0BATEIBCKON
IIPOCKTHOM JIeATEIbHOCTH, HABBIKAMHU Pa3pEIICHUS
npo0Jem;

- BBISIBJISITH TIPUYMHHO-CIICJICTBCHHBIC CBA3H U
AKTyaJIM3UPOBATh 33/1a4y, BBIIBUTATh TUIIOTE3Y €€
peIlIeHNs, HAaXOAUTh apTyMEHTHI JIJIS JIOKa3aTelIbCTBA
CBOMX YTBEPXKJICHUM, 33]1aBaTh MMAPaAMETPhl U KPUTEPUH
peIeHUS;

- aHAIM3UPOBATH MOJYUYEHHBIC B XOJIE PEIICHHUS 32141
pe3ysbTaThl, KPUTUYECKH OLICHUBATh UX
JIOCTOBEPHOCTh, POTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

-- YMETh MIEPCHOCUTH 3HAHUS B TIO3HABATEIHHYIO H
NPAaKTUYECKYIO O0JIACTH KU3HEICATCIILHOCTH;

- YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX IPEIMETHBIX
obnacreii;

- BBIJIBUTATh HOBBIC WJICH, TIPEIaraTh OPUTUHATBHBIC
MOJIXOJIbI U PELICHUS;

- CIIOCOOHOCTD UX UCIOJIb30BAaHUS B IO3HABATCIIBHOU U
COILIMANILHOM MPaKTUKE

IIOJIyYE€HUHU U 0€3011aCHOM HCII0JIb30BAHUN BaXKHEMIINX
HEOPraHMYeCKUX U OPraHMYECKUX BEIIECTB B OBITY U
MIPAKTUYECKOU IEATEIbHOCTH YEJI0BEKA;

- YMETb BBIABIIATH XapaKTEPHbIE IIPU3HAKHU U
B3aUMOCBS3b U3YYCHHBIX ITOHATUH, IPUMEHATh
COOTBETCTBYIOIIUE TIOHATHS IIPU OIIMCAHUE CTPOCHUS U
CBOMCTB HEOPraHUYECKUX U OPraHUYECKUX BEILECTB U
UX MIPEBPALLEHUH; BBIABIIATH B3aUMOCBA3b XUMUYECKUX
3HaHUH C IOHATHUAMU U IPEICTABICHUAMU IPYTUX
€CTECTBEHHOHAYUYHBIX IIPEMETOB;

- YMETb HCII0JIb30BATh HANMEHOBAHUS XUMUYECKUX
COEMHEHUIN MEKIYHAPOJHOTO COK03a TEOPETUIECKON
Y IIPUKJIAAHOW XMMUHU U TPUBUAJIbHBIC HA3BAHUS
BO)XKHEHIINX BELECTB (3TUJICH, alleTUIIEH, ITIULEPHUH,
¢benon, hopManbaerua, yKCyCcHas KUCIOTA, TIUIHH,
yrapHblIi ra3, yriIeKucibli Ia3, aMMHaK, raleHas
U3BECTh, HETAILIEHAsl U3BECTh, IUTHEBASI CONA U
JPYTUX), COCTABIATH (DOPMYJIbl HEOPTaHUUECKUX U
OpPraHWYECKHX BEIECTB, YPABHEHUS XUMUYECKUX
peakuuid, OObACHATH UX CMBICH; TOATBEPKAAThH
XapakTepHble XUMUYECKHE CBOMCTBA BEIIECTB
COOTBETCTBYIOIIMMH SKCIIEPUMEHTAMU U 3aIUCAMHU
YPaBHEHUN XUMUYECKUX PEAKIUH;

- YMETb yCTaHaBIUBATh IIPUHAJUICKHOCTb U3YYEHHBIX
HEOPraHWYECKNX U OPTaHUYECKUX BEUIECTB K
OIPEJIEJICHHBIE KJIaCCaM U IPYIIIaM COCAUHEHUN,
XapaKTEepU30BaTh UX COCTAB U BAXKHEHIIINE CBOMCTBA;
OIIPEAEIIATh BUIbl XMMUUECKUX CBSI3€l (KOBaJICHTHAS,
WOHHasl, METaJJIN4YecKasi, BOJOPOIHAS ), TUIIBI
KPUCTAIIMYECKUX PEILIETOK BEIECTB;
KJIacCU(UIIMPOBATH XUMUYECKUE PEAKIINH;




- c¢(OpMHUPOBATDH MPECTABICHUS: O XUMHUECKON
COCTaBJIAIOLIEH €CTECTBEHHOHAYYHON KapTHHBI MUPA,
pOJIM XUMHUU B IO3HAHMSI SIBJICHUN IIPUPOJIBL, B
(opMHUPOBAaHUN MBILIICHUS U KYJIbTYpPbI IMYHOCTH, €€
(yHKIMOHATLHON TPAMOTHOCTH, HEOOXOIUMOM IS
pELIeHUs IPAKTUYECKUX 3aa4 U DKOJIOTHYECKU
00OCHOBaHHOI'O OTHOUIEHHSI K CBOEMY 30POBbIO U
IIPUPOJIHOM cpene;

- YMETb POBOJUTH PACYETHI IO XUMUYECKUM

(dbopMyIaM U ypaBHEHHUSAM XUMHUUECKUX PEAKIIMHI C
UCTIOJIb30BaHNEM (PU3UYECKUX BEJTUYHMH,
XapaKTEpU3YIOIIMX BELIECTBA ¢ KOJIMYECTBEHHON
CTOPOHBI: Macchl, 00beMa (HOpMaJlbHbIE YCIOBHUS)
ra3oB, KOJIM4YECTBA BEUIECTBA; UCIIOJIb30BATh
CUCTEMHbIE XUMUYECKUE 3HAHUS JIJISl IPUHATHUS
pELIEHNI B KOHKPETHBIX KU3HEHHBIX CUTYalUsIX,
CBSI3aHHBIX C BEUIECTBAMU U UX IPUMEHEHHUEM.

OK 02. Mcnons3oBaTh
COBpPEMEHHBIE CPECTBA
MOWCKa, aHAJIM3a U
UHTEpIpeTauy nHHOpMauu
1 UHGOpPMaAIMOHHbIE
TEXHOJIOTUY JIJISl BBITIOJTHEHUS
3a1a4 mpodeccruoHambHOM
JeSTeNbHOCTH

B o6nactu ieHHOCTH HAYYHOTO TIO3HAHUS:

- ¢hOpMHUPOBAHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKH U OOIIECTBEHHOW MPAKTUKH, OCHOBAaHHOTO Ha
Jiajore KyiabTyp, CIOCOOCTBYIOMIETO OCO3HAHUIO
CBOEr0 MECTA B MOJIMKYJIBTYPHOM MUPE;

- COBEPILIEHCTBOBAHUE A3bIKOBOM M YMTATEIBCKOM
KYJBTYpPBI KaK CPEICTBA B3aUMOJIECUCTBUS MEXKIY
JIOIbMU U MMO3HAHUS MUDA;

- OCO3HAHHUE LIECHHOCTU HaYYHOU JAESATEIbHOCTH,
TOTOBHOCTbH OCYIIECTBIIATH TPOCKTHYIO U
HCCIIEIOBATENIbCKYIO IESTEIbHOCTh MHANBUIYAJIbHO U B

rpymnme.
OBnajieHne YHUBEPCATbHBIMH YUE€OHBIMU

- YMETb MJIAHUPOBATh U BBIOJIHATH XUMHUECKUN
9KCIIEPUMEHT (IIPEBPAICHHS OPTaHUYECKHUX BELIECTB
IIpY HarpeBaHMUHU, IOJy4YEHHUE STUJICHA U U3YUYEHUE €ro
CBOMCTB, KAUECTBEHHBIEC PEAKIIMY HA aJIbJIETHIbI,
Kpaxmall, YKCYCHYIO KUCIJIOTY; ieHaTyparus OelIKoB
IpY HarpeBaHUU, LIBETHBIC PEAKIIMH OEIKOB;
MIPOBOJUTH PEaKuyu HOHHOTO OOMEHa, ONpPeeaTh
Cpelly BOOHBIX PaCTBOPOB, KAUECTBEHHBIE pEAKLINN Ha
cynbdar-, kapOoHAT- U XJIOPUI-aHUOHBI, HA KATHOH
aMMOHHS; peIIaTh HKCIEPUMEHTAIbHBIE 33Ja4H 110
temaM "Metaisl" u "HemeTamisl'") B COOTBETCTBUU C
MIpaBUIIAMU TEXHUKU 0€30MaCHOCTHU MPU OOpAIIEHUH C
BelIeCTBaMH U JabopaTopHble 000PYIOBaHUEM;
IIPEICTABIIATh PE3YIbTATHI XUMUYECKOTO




MIO3HABATEIbHBIMU ACHCTBHUSIMHU:

B) pabota ¢ uHpopMaIuei:

- BJIaJICTh HaBbIKAaMH MOJyYeHUs HHPOPMALIUU U3
UCTOYHUKOB Pa3HbIX THIIOB, CAMOCTOSTEIIHO
OCYILECTBIISATh MIOUCK, aHAJIN3, CHCTEMATHU3aLIUI0 U
UHTEPIPETAINIO HHPOPMALIUN PA3ITMYHBIX BHIIOB U
dbopM TpeCTaBICHNUS;

- CO3/1aBaTh TEKCTHI B PA3IIUYHBIX JOPMATAX C YIETOM
Ha3zHaueHUs MH(OPMAIINU U 1IETICBON ayAUTOPHH,
BBIOUpAst ONITUMAIIbHYIO (POPMY TIPECTABICHUS U
BU3YaITU3aIHH;

- OLICHUBATh JIOCTOBEPHOCTh, ICTUTUMHOCTD
UH(OPMaIINH, €€ COOTBETCTBHE MTPABOBBIM U MOPAJIHHO-
ITHYECKUM HOpMaM;

- UCTIOJIB30BATh CPEACTBA HHPOPMAITUOHHBIX U
KOMMYHHKAIIHOHHBIX TEXHOJIOTHI B PEIICHUH
KOTHUTHBHBIX, KOMMYHHKATUBHBIX ¥ OPraHU3allHOHHBIX
3aj1a4 ¢ coOII0IeHuEeM TPeOOBaHUIT SPrOHOMHUKH,
TEXHUKU 0€30MTaCHOCTH, TUTHEHBI, peCypcocOepekeHus,
NPaBOBBIX M ATHYECKUX HOPM, HOPM HH(POPMAIIMOHHOH
0€30I1aCHOCTH;

- BJIaJICTh HaBBIKAMH PACIIO3HABAHMS U 3aIUTHI
uH(popMaluu, HTHPOPMAIIMOHHON 0€30acHOCTH
JIMYHOCTH.

JKCIIEPUMEHTA B (hOpMeE 3aMucy ypaBHEHU N
COOTBETCTBYIOIIMX Peakuii u (GOpMyIHpOBaTh
BBIBOJIBI HA OCHOBE 3THX PE3yJbTaTOB;

- YMETh aHAIM3MPOBATh XUMUYECKYIO HH(POPMAITHIO,
MOJIy9aeMyI0 U3 Pa3HBIX HCTOYHHUKOB (CPEICTB
MaccoBOW MH(pOpMaIuH, ceTh IHTEpHET 1 apyrue);

- BIIQJICTh OCHOBHBIMH METOJaMH HAyYHOTO ITO3HAHUS
BEIIECTB M XMMHUYECKHX SIBJICHUH (HaOr01eHuE,
M3MEpEeHUe, SKCIIEPUMEHT, MOICTTUPOBAHNE);

- YMETh MPOBOJUTH PACUYETHI IO XMMUYCCKUM
(dbopMyIiaM U ypaBHEHUSM XUMHUYECKUX PEAKIIUH C
UCIIOJIb30BaHUEM (DU3MYCCKHUX BEIIUYHH,
XapaKTePU3YIOIINX BEIICCTBA C KOJIMYECTBCHHON
CTOPOHBI: Macchl, 00beMa (HOpMabHbIE YCIOBHS)
ra30B, KOJIMYECTBA BEUIECTBA; UCTIOIH30BATh
CHCTEMHBIC XUMUYCCKUE 3HAHUS JJIs1 IPUHSATHS
pelIeHn B KOHKPETHBIX JKU3HCHHBIX CUTYAIUsX,
CBSI3aHHBIX C BEIIECTBAMH U UX IIPUMEHCHUEM.

OK 04. DdpdexTuBHO
B3aMMO/ICHICTBOBATh U
paboTaTh B KOJUIEKTHBE U
KOMaHJe;

TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbBHOCTH U
CaMOOTIPE/ICIICHUIO;

-OBJIaJIEHNE HABBIKAMH Y4e€OHO-UCCIIEIOBATEIHCKOM,
MIPOEKTHOM U COLMATIBLHOM IESITeIbHOCTH;

OBnaseHne yHUBEPCATbHBIMA KOMMYHHKATHBHBIMU
JICICTBUSIMU:

0) cCOBMECTHasl IeSITEIbHOCTb:

- IOHUMATh U UCTIOJIb30BATh MPEUMYIIIECTBA KOMAHIHOM

- YMETb MJIAHUPOBATh U BBIOJIHATH XUMUUECKUN
9KCIIEPUMEHT (IIPEBPAILCHNs OPTaHUYECKHUX BELIECTB
IIpY HarpeBaHMUHU, IOJy4YEHHUE STUJICHA U U3YUYEHUE €ro
CBOMCTB , KAUECTBEHHbIC PEAKLIUU Ha aJIbJETU/IbI,
Kpaxmall, YKCYCHYIO KUCIJIOTY; JeHaTypalus OelKoB
MIpY HarPEBaHHH, I[BETHBIC PEAKIINH OEIKOB;
MIPOBOJUTH pPEaKLM HOHHOTO OOMEHa, OIPEIENSTh
Cpelly BOJHBIX pacTBOPOB, KAUECTBEHHBIE pEAKLIUU Ha




Y MHIUBHUIYAJILHON pabOTHI,

MIPUHUMATH 1IEJTH COBMECTHOM JIESITEIIbHOCTH,
OpPTraHW30BBIBATH U KOOPJAMHUPOBATH JIEHCTBUS TIO €€
IOCTHOKEHMIO: COCTABIATH IIJIaH NEHCTBUH,
pacmpeaensaTh PO ¢ y4eTOM MHCHUN YYaCTHHUKOB
00CyX1aTh pe3yJbTaThl COBMECTHOM pabOTHI;

- KOOPJIMHUPOBATH U BBINIOJHATH PAOOTy B YCIOBHSX
peabHOTO, BUPTYATHLHOTO M1 KOMOMHUPOBAHHOTO
B3aUMOJCHCTBUS;

- OCYLIECTBIIATH MO3UTUBHOE CTPATETUUECKOE
MOBEJICHUE B PA3JIMYHBIX CUTYAIHSIX, IPOSBISTH
TBOPYECTBO U BOOOpaKeHHE, ObITh MHUIIMATHBHBIM.
OBnajieHUe YHUBEPCATBHBIMU PETYISATHBHBIMA
NENCTBUSIMU:

T') IpUHATHE ce0s U IPYTHX JIIOCH:

- IPUHUMATh MOTHUBBI U aPTYMEHTHI IPYTHX JIOACH MpH
aHaAJIN3e PE3YJIbTATOB JICATEITHHOCTH;

- IPU3HABATh CBOE MPABO U MPABO APYTHUX JItOJIeH Ha
OIINOKH;

- pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C TTO3UIHH
JIPYTOro YeJI0BeKa.

cynb(ar-, KapOOHAT- U XJIOPHI-aHUOHBI, HA KaTHOH
aMMOHMSI; peliaTh SKCIIEPUMEHTAIIbHBIE 33/1a4H 110
temaM "Metaisl" u "HemeTamisl'") B COOTBETCTBUU C
IpaBUJIAMU TEXHUKHU 0€30M1aCHOCTH NP 0OpalleHUH ¢
BEIIECTBAMH U J1a00paTopHble 000pyI0BAHUEM;
IPEACTaBIATh PE3YIbTaThl XUMUYECKOIO
SKCIEpUMEHTa B (JOpMeE 3aMMCH YpaBHEHHI
COOTBETCTBYIOLIMX peakuuil U GopMyIHpoBaTh
BBIBOJIbl HA OCHOBE 3THX PE3YJIbTaTOB;

OK 07. CopnelicTBoBaTh
COXPaHEHUIO OKPYKAOLIEH
Cpellbl, pECYPCOCOEPEKEHNIO,
MPUMEHSTH 3HaHUsI 00
M3MEHEHMHU KJIMMaTa,
MIPUHIIMIIBI OEPEKITUBOTO
MIPOU3BO/ICTBA, 3 (HEKTUBHO
JIECTBOBATh B UPE3BbIYANHBIX
CUTYyalUsAX

B o6nacTu 5K0710TrH4eCcKOro BOCIIUTAHUS:

- c(hopMUPOBaAaHHOCTH IKOJIOTHUECKON KYJIbTYPHI,
MMOHUMAaHUE BIUSHUS COLUATBbHO-3KOHOMHYECKUX
MPOLECCOB HA COCTOSHUE TPUPOJTHON M COLIMATBHOMN
Cpelbl, OCO3HaHUE TTI00aIBbHOTO XapakTepa
HKOJIOTUYECKUX TTPOOIIEM;

- IMJJAHUPOBAHUE U OCYIIECTBICHHUE JIUCTBUI B
OKpYKaloIllei cpesie Ha OCHOBE 3HAHUS LIEJIei
YCTOMUYMBOTO Pa3BUTHUS YEIOBEUECTBA; AKTUBHOE
HETIPUATUE JEUCTBUHM, TPUHOCAIINUX BPEl OKPYN AOIIEH
cpene;

- chopMHUPOBAThH MPEACTABICHHS: O XUMHUECKOM
COCTABJISIFOLIEN €CTECTBEHHOHAYYHOM KApTUHBI MUDA,
POJIM XMMUU B MTIO3HAHUHU ABJIICHUI NPUPOJIBI, B
(1)0pMI/Ip0BaHI/II/I MBIINJICHUS U KYJIBTYPbI JINYHOCTH, €€
(YHKITMOHATTEHOW TPaMOTHOCTH, HEOOXOAUMOM ISt
PEHICHUA MPAKTHYCCKUX 3aJa4 U OKOJIOTHYCCKH
000CHOBaHHOTO OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U
MPUPOIHOM CpeE;

- yMeTbh COOMI0aTh MpaBUila SKOJOTHIECKH
1erecoo0pa3Horo MoBeJAeHUs B ObITY U TPY1OBOM
JIeATEIIbHOCTH B IEJSIX COXPAHEHHUsI CBOETO 37J0POBbS U
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- YMEHHE IIPOrHO3UPOBATh HEOIArONPUATHBIE
3KOJIOTUYECKHE MOCTIEACTBUS IPEANPUHUMAEMBIX
JIEHCTBHM, IPEAOTBPAILATD UX;

- pacCIIMpPEHHE ONBITA IEATEIBHOCTH IKOJIOTHUECKOM
HaIIPaBJICHHOCTY;

- OBJIaJICHUE HaBbIKAMU Y4€OHO-HCCIIEI0BATEbCKOMH,
MPOEKTHOM U COLIMATIbHOM AEATEIIbHOCTH;

OKpY>KaloIllel MPUPOJIHOMN CPeJibl; YYUTHIBATh
OIACHOCTh BO3/IEUCTBHUS HA JKUBbIE OPTaHU3MBbI
OTpEJICJICHHBIX BEIIECTB, TOHUMAsl CMBICI IOKa3aTess
npeaenbHo gomyctumMoi kouentpauu (ITJ1K)

1K 1.2. Beibupats MeTox
MOJIyYEHHUs 3aTOTOBOK C
YYETOM YCJIOBUH
IIPOU3BOJICTBA

- TOTOBHOCTb K CAMOPAa3BUTHIO CAMOCTOATEILHOCTU U
CaMOOIIPE/ICIICHUIO;

- LeJICHAIIPaBJIIEHHOE PAa3BUTHE BHYTPEHHEHN MO3ULIMU
JUYHOCTU HAa OCHOBE 1YXOBHO-HPABCTBEHHBIX
LIEHHOCTEN Hapo0B PP, HalMOHAJIBHBIX KYJIBTYD,
UCTOPUYECKHX TPATUINi; POPMUPOBAHUE CHCTEMBI
3HAUYUMBIX [IEHHOCTHO-CMBICIIOBBIX YCTaHOBOK,
9KOJIOTHYECKON KYIbTYphI; CTIOCOOHOCTH CTAaBUTH 1IENN
U CTPOUTD KU3HEHHBIE IIJIaHbL;

- aHaJU3HPOBATH MOJTYUYEHHBIE B XOJ€ PELICHUS
pe3yNbTaThl, KPUTUYECKH OLIEHUBATh MX
JIOCTOBEPHOCTbH, IPOTHO3UPOBATh U3MEHEHUS B HOBBIX
YCIIOBUSIX;

- yMeTb (OpPMUPOBATH AJITOPUTMBI, pEILICHUS
poOJIEMHBIX 3aJaHUI Ha OCHOBE U3YyYEHUs aITOPUTMOB
pELIEHNUs CTaHIaPTHBIX 3a1aHU;

- BIIQJIETh HABBIKAMH Y4EOHO-HUCCIEA0BATEIbCKON 1
IIPOEKTHOM J1eATENbHOCTH, HABBIKAMHU PAa3pEILCHUS
npo0Jem;

- ¢(hOopMHPOBAHHOCTH MPEJCTABICHUN: O XUMUIECKOU
COCTABJISIFOLIEH €CTECTBEHHOHAYUYHOM KapTUHBI MUPA,
pOJIM XUMUHU B IO3HAHUM SIBJICHUI IPUPOJIBI, B
(hopMUPOBAaHUM MBIIIJICHHS U KYJIbTYPbI JINYHOCTH, €€
(YHKITMOHATTLHOM TPaMOTHOCTH, HEOOXOIUMOH TSt
pELICHUS IPAKTUYECKUX 3a]1a4 U SKOJIOTHYECKHU
000CHOBAHHOT'O OTHOIIIEHUS K CBOEMY 3/I0POBBIO U
IPUPOJHOU cpee;

- BJIQJICHUE CHCTEMON XMMUYECKUX 3HAHUM, KOTOpas
BKJIIOYAET: OCHOBOIIOJIATAIONINE MOHATHUS (XUMUYECKHIA
3JIEMEHT, aTOM, AJIEKTPOHHAsI 000JI0UKa aToma, S-, p-,
d-a1eKTpOHHBIC OpPOUTAITH ATOMOB, HOH, MOJIEKYJIa,
BAJICHTHOCTb, 3JIEKTPOOTPUIATEIBHOCTD, CTENIEHD
OKHCJICHUS, XUMUAYECKas CBA3b, MOJIb, MOJISIpDHAs Macca,
MOJIIPHBINA 00BEM, YIIIEPOJHBIN CKETIET,
(yHKIIMOHANBEHAS TPYIINA, paguKal, U30MEepHs,
HU30MEPBI, TOMOJIOTUYECKUI PsJl, TOMOJIOTH,
YTJIEBOAOPOBL, KUCIOPOI-U a30TCOIEPIKAILNE
COCTMHECHMSI, OMOJIOTUYECKHU aKTUBHBIE BEIIECTBA
(yrmeBompl, JKUPBI, OETKH), MOHOMED, TIOTTUMED,
CTPYKTYPHOE 3BE€HO, BBICOKOMOJIEKYJISIPHbBIE
COEMHEHHUS, KPUCTAINYECKAs PELIETKA, TUIIbI
XUMUYECKUX Peakiuii ( OKUCITUTEIBHO-
BOCCTaHOBUTEJIbHBIE, dK30-U SHJIOTEPMUUYECKUE,
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peaxiuu HOHHOTO 0OMeHa), pacTBOP, IIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, SJIEKTPOJIUTUYECKAS JUCCOLIUALINS,
OKUCJIUTEJb, BOCCTAHOBUTENb, CKOPOCTh XUMHUYECKOM
peaKkunu, XMMUYeCKOE PaBHOBECHE), TEOPUH U 3aKOHBI
(Teopust XMMUYECKOIO CTPOEHUSI OPraHUUYECKUX
BeiecTB A.M. byTtiiepoBa, Teopust 3JIEKTPOJIUTHIECKOM
JMccouranuu, nepuoguyeckuit 3akon .M.
Menzeneena, 3aKOH COXpaHEHUSI Macchl),
3aKOHOMEPHOCTH, CHMBOJINYECKUH A3bIK XUMUH,
(hakTonoruueckue CBEJACHMs O CBOMCTBAxX, COCTaRBe,
HOJy4Ye€HUH 1 0€3011aCHOM UCIOJIb30BaHUU BAXKHEUIITNX
HEOPraHUYECKUX U OPraHMYECKHUX BEIIECTB B OBITY U
IPAKTUYECKOHN JESITEIbHOCTH YEJIOBEKa;

- c¢(hOpMUPOBAHHOCTh YMEHUH BBISIBISTH XapaKTepHbIC
IPU3HAKU U B3aUMOCBSI3b U3YUEHHBIX [TOHITHH,
INPUMEHSATH COOTBETCTBYIOLIUE MOHATHS MPU ONIMCAHUU
CTPOEHHS U CBOMCTB HEOPTaHUYECKUX U OPraHUUECKUX
BELLECTB U UX MPEBPALLIECHUN; BBIABISTh B3AUMOCBS3b
XUMHUYECKHUX 3HAHUH C MOHATUSAMU U MPEICTABICHUSIMU
JPYTHUX €CTECTBEHHOHAYYHBIX NPEIMETOB;

- ¢(OpMHUPOBAHHOCTh YMEHUI UCIIOIb30BaTh
HaUMEHOBAHUS XMMHYECKUX COCIUHEHUN
MEXTYHApOAHOIO COH03a TEOPETHUECKON U
NPUKIAJHON XMMHUH U TPUBHAIIbHBIE Ha3BaHUS
BaYKHEHMIINX BellecTB ( 3TUJIEH, alleTHIIEH, TJIUIEpUH,
¢beHon, popManbaerua, yKCycHas KUCI0Ta, TIULHH,
YTapHBIM ra3, YrJIEKUCIIbIA a3, aMMHAK, TallleHas
U3BECTb, HETAILIEHAs! U3BECTh, IUTHEBAsI COAA U
JPYTHX), COCTABIATH (YOPMYJIBI HEOPTaHUYECKUX U
OpPraHMYECKUX BEIIECTB, yPAaBHEHUS XUMUYECKUX
peakuuii, OOBSICHITh UX CMBICIT; TOATBEPKAAThH
XapaKTepHble XMMUUYECKHUE CBOMCTBA BELLIECTB
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COOTBETCTBYIOIIMMH IKCIIEPUMEHTAMH U 3aITUCIMU
YpaBHEHUN XUMUUYECKUX PEaKIIHii;

- c(hOpMHUPOBAHHOCTh YMEHUH yCTAaHABIMBATH
INPUHAIJICKHOCTh U3YUEHHBIX HEOPTraHUYECKUX U
OPraHUYECKHUX BEMIECTB K OMPEACIICHHBIM KJIacCaM U
rpyIIiaM COEUHEHUH, XapaKTepru30BaTh UX COCTaB U
Ba)XHEHUILIME CBOMCTBA; ONPEAEIIATh BUIBI XUMHUYECKUX
CBsi3ei (KOBaJIeHTHAs, MOHHAs, METaJUTMUECKas,
BOJIOPOHAS ), TUITHI KPUCTAJUIMUECKUX PEIIETOK
BEIIECTB; KJIaCCU(DUIIUPOBATH XUMHUUECKHUE PEAKIUH;

- BJIQJICHUE OCHOBHBIMHU METOJAAMU HAYYHOI'O
MO3HAHUS BEIIECTB U XUMUUYECKHUX SBJICHHUM
(HabmrofeHue, U3MEPEHHE, SKCIICPUMEHT,
MOJICTTUPOBAHUE);

- ¢(hOpMHUPOBAHHOCTh YMEHU TIPOBOJUTH PACUETHI 1O
XUMHYECKUM (hopMysiaM U ypaBHEHUSM XUMHUECKUX
peaKknuii ¢ UCIOIb30BaHHEM (DU3UYECKHIX BEITHYKH,
XapaKTEePU3YIOLIUX BEIIECTBA C KOJIMYECTBEHHOU
CTOPOHBI: Macchbl, 00beMa (HOpMaJIbHbIE YCIOBHS)
ra3oB, KOJMYECTBa BEUIECTBA; UCIIOIb30BATh
CHUCTEMHBIE XUMHYECKUE 3HAHUS JIJIST TPUHATHUS
pELICHUI B KOHKPETHBIX )KU3HEHHBIX CUTYALMSIX,
CBSI3aHHBIX C BEIIECTBAMH M MX MPUMEHEHUEM;

- ¢(hOpMUPOBAHHOCTh YMEHUH TUIAHUPOBATh U
BBITIOJTHATH XUMHUECKUH IKCIIEPUMEHT (TIPEeBpaIICHUS
OpPraHWYECKUX BEIECTB IIPU HAIPEBAHUH, ITOJTyUEHUE
STUJICEHA U U3YYEHUE €r0 CBOMCTB, KAYECTBEHHBIE
peaKIu Ha allbJIETUAbl, KpaxMa, YKCYCHYIO KHCIIOTY;
JeHaTypaius O€JIKOB MPU HArPEBaHUH, [IBETHBIC
peakiuu OeIKOB; MPOBOAUTH PEAKIIUU HOHHOTO
oOMeHa, OIIpeIeIATh CPEey BOTHBIX PACTBOPOB,
KaueCTBEHHBIC PEaKINH Ha Cynb(aT-, KapOOoHAT- U
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XJIOpUI-aHUOHBI, HA KATUOH aMMOHMSI; peliaTh
SKCIIEpUMEHTAIbHBIE 3a/1a4u 10 TeMaM "Metamisl" u
"HemeTanel") B COOTBETCTBUM € IPABUIJIAMU TEXHUKH
0€3011aCHOCTH TP OOPALEHUHU C BELIECTBAMU U
1a00paTOPHBIM 000PYI0OBAaHUEM; IPEACTABIIAT
pe3yabTaThl XUMMUYECKOTO SKCIIEPUMEHTA B (popme
3aIlMCU YPAaBHEHUM COOTBETCTBYIOIUX PEAKLUN U
(opMyIMpPOBAThH BBIBOABI HA OCHOBE 3THX PE3YJIbTATOB;

- c(OpMHPOBAHHOCTH YMEHHSI aHAIU3UPOBATH
XMUMHUYECKYI0 HHPOPMALIUIO, MOTY4aeMYI0 U3 Pa3HbIX
UCTOYHUKOB (CpeACTB MacCcOBOM MH(OpMAaLIUU, CETh
WnTepHer u npyrue);

- c(OpPMHPOBAHHOCTH YMEHUI COOII0IATh MTpaBUIIa
9KOJIOTUYECKH 11eJ1eCO00pa3HOro MOBEACHUS B ObITY U
TPYAOBOM AEATEIbHOCTHU B LEJIAX COXPAHEHUSI CBOETO
3JI0pOBbsI U OKpYXKarollel MPUPOIHON Cpebl;
YUUTBIBaTh OACHOCTh BO3JEMCTBUSI HA KUBBIE
OpraHU3MBbl ONPE/IEICHHBIX BEIECTB, IOHUMAsi CMbICI
IIOKA3aTelsl MPeIeIbHOM T0NyCTUMON KOHIICHTPALIHY;
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2. CTPYKTYPA U COJIEP)KAHUE OBIIIEOBPA3OBATEJIbHON JUCIATIIIMHBI

2.1 O0beM QM CHUIIMHBI U BHAbI YU4eOHO# padoThI

Bug yueOHo# paboThI Obmem B
yacax

O6beM 00pa3oBaTEIHLHONM MPOTPAMMBI TUCITUTTHHBI 39
Copnepxanue 39
BT. 4.
TEOPETUUYECKOE 00yUCHHE 24
MPAKTUICCKUC 3aHATHS -
71abopaTopHBIC 3aHATHS/TIPAKTHYECKAs TOITOTOBKA 10
KOHTPOJIbHBIE paOOTHI -
MPaKTUYECKasl MOJATOTOBKA -
[TpuknagHoit MOAYyh (WK PO eCcCHOHATBHO-OPUEHTHPOBAHHOE 5
CoZICp>KaHUe)
BT. Y.
TEOpETUIECKOe 00yUeHne 3
PAKTUYECKUE 3aHITHUS 2
71a00paTOpPHBIC 3aHITHS -
KOHTPOJIbHBIE paOOThI -
MPaKTUYECKasl MOJATOTOBKA -
caMoCTosATeNbHas (BHEayAUTOpHAs) paboTa 00yyaroiierocs (BCero) -
IIpomexyTounasi arrectaums (KOMILUIEKCHBIN
nudpepeHInpoBaHHBIN 3a4€ET)




2.2. TemaTuyeckuii nJjiaH u coaep:xkanue qTucuuminuel «OYJAb 10 Xumusy

HaumenoBanue pa3nenos u

Copneprkanue yueOHOTO MaTepuaina, 1abopaTopHbIE U MIPAKTHYECKHUE

O0BeM 4acoB

dopmupyemslie o01IHe

TeM paboThl, camocTosTeNbHAs paboTa 00yJaroIuXcs, KypcoBas paboTa U ipodeccuoHaIbHbIE
(IpoeKT) (ecnu MperyCMOTPEHBI) KOMIIETCHIIMU
1 2 3 4
Pa3zgen 1. OcHOBBI CTPOEHUS BelleCTBA 2
Tema 1.1. Cojep:kanne yueOHOT0 MATEpPHAIA’ 2 OK 01, OK 02
CrpoeHue aToMOB 1. CoBpemMeHHas MOJieb CTPOEHUS aTOMa. DJIEKTPOHHAs
XUMHUYECKUX HIEMEHTOB U koH(purypanus aroma. Kiaccupukanusi XMMHUYECKHX 3JIEMEHTOB (S-
MPUPO/Ia XUMUUECKOH CBSI3U. p -, d-aemenThI). BasieHTHBIC AJIEKTPOHBL. BaieHTHOCTD.
DNeKTpOHHAas MPUPOJA XUMHUECKOU CBSI3HU.
Tema 1.2. DNEeKTPOOTPULATENILHOCTD. BUJIbI XUMUUECKOH CBS3M (KOBaJIEHTHAs,
[lepuonnueckuii 3akoH 1 MOHHAsI, METAJTHYECKasi, BOJOPOIHAS) U CIIOCOOBI €€ 00pa30BaHUS.
tabiuna /.M. Menneneesa. [Tepuonnueckas cucrema xumudeckux 3iueMeHToB .M. Menaeneena.
®usnyeckuit cmbica [lepuoguueckoro 3akona J[.1. Menneneena.
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMHUYECKUX 3JIEMEHTOB,
00pa3yeMbIX MU MPOCTHIX U CIOKHBIX BEIIECTB B COOTBETCTBUU C
ITOJIOKEHUEM XUMHUYECKOT0 A1eMeHTa B lleproauyeckon cucreme.
MupoBo33peHueckoe 1 HayyHoe 3HaueHue [lepuonnyeckoro 3akoHa
J .. Menneneesa. [Iporuosst .M. MenneneeBa. OTKpbITHE HOBBIX
XUMHYECKHUX 3JIEMEHTOB.
JlabopaTopHbie padoThl -
[IpakTnyeckune padoThl —
CamocrosTenbHas (BHeayIUTOpHas) paboTa 00yyaronmxcst —
Paznen 2. Xumuueckue peakuuu 6
Tema 2.1. Conep:xanue yueOHOro MarepuaJa; 2 OK 01

THUIIBI XUMHAYECKUX PEaKLIH.

2. Knaccuduxanus u TUITBI XMMUYECKHX peakiuil ¢ yqyacTuem
HEOPraHN4YeCKHX BelecTB. COCTaBIIEHNE YPABHEHUN PeaKni
COEIMHEHUS, Pa3JIoKeHUs, 3aMeIIeHus, 0OMEHa, B TOM YHCIe
peakIyii TOpEeHHsl.

JlabopaTopHbie padoThl
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IIpakTnyeckune padoThl

CamocrosiTenpHas (BHeayauTOpHas) paboTa o0yJaronuxcs

Tema 2.2. Coaep:xanue yueOHOIro MaTepuaJa; 4 OK 01, OK 04
DNEeKTpoNIUTUYECKast 3. Teopwust SNEKTPOIUTHYECKON Tucconranuu. MoHbI. DIIeKTPOIUTHI, 2
JHACCOLAAINS U MOHHBIN HEIJIEKTPOJUTHI. Peakiinu nonnoro oomena. CoctaBiieHUE peakinii
o0MeH. MOHHOTO 0OMEeHa IMyTEM COCTaBJICHHSI X TIOJHBIX H COKPAIIEHHBIX
MOHHBIX ypaBHEHUH. KHCIOTHO-OCHOBHBIE PEAKITUH.
JlaGopaTopHble padoThI: 2/211I1
1. «Tumpl XUMUYECKUX PEAKITUN».
HccnenoBanue TATIOB (110 COCTaBY W KOJIMYECTBY HCXOIHBIX U
00pa3yroIUXCs BEIIECTB) U MPU3HAKOB XUMHUYECKHUX PEAKIIHIA.
[IpoBenenue peakuit HOHHOTO OOMEHA, OTPEIETICHUE CPEIbI
BOJIHBIX PAaCTBOPOB.
IIpakTnyeckue padoThl -
CamocrosTenbHas (BHEAyIUTOPHAsH) paboTa 00yJaroUINXCsl —
Pa3nen 3. CTpoeHne u CBOMCTBA HEOPraHN4YeCKHX BellleCTB. 6
Tema 3.1. Copep:xanue y4eOHOro MaTepuaJa; 2 OK 01, OK 02
Krnaccudukanus, 4. Tlpenmet Heopranwdyeckor xumun. Knaccuduxamus

HOMCHKIJIaTypa U CTPOCHUC
HCOPTraHNYCCKUX BCIICCTB.

HEOPraHWYeCKHX BemecTB. [IpocThie 1 CI0KHBIE BEIECTBA.
OCHOBHBIE KJIACCHI CJIOKHBIX BEIIECTB (OKCH/IbI, THAPOKCHIBL,
KHCIIOTHI, COJIN). B3anMOCBs3b HEOPraHUYECKHUX BEIIECTB.
ArperaTHble cocTosiHUS BenlecTBa. Kpucramiueckue u amopdHsle
BellecTBa. TUIBI KPUCTAINIMYECKUX PEIIETOK (aTOMHas,
MOJIEKYJISIpHasi, HIOHHAsA, METaJNIN4ecKas). 3aBUCUMOCTh (PU3NUYECKUX
CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU.
3aBUCUMOCTb XMMHUYECKON aKTUBHOCTHU BELIECTB OT BU1A
XUMHUYECKOM CBSA3U U TUIA KPUCTALINYECKON pemeTku. IIpuannsl
MHOTr000pa3usi BelECTB.

JlaGopaTopHble padoThI

IIpakTHYeckne padboThl

CamocrosTenbHas (BHEayIUTOpHas) paboTa 00yJaroIuxcst
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Tema 3.2. Coaeprxanue yueOHOro MaTepuasa, B TOM YMcJje € dJieMeHTaMu 4/21111 OK 01, OK 02,
DU3UKO- XUMHYECKUE npodeccHoHAIbLHOH HANIPABJIEHHOCTH OK 04,1IK 1.2
CBOWCTBA HEOPTAHUYCCKUX 5. Hemeramnpl. O0mue ¢puznueckre 1 XMMUYECKHE CBOMCTBA 2
BCILICCTB. HeMeTaJu10B. TunuuHele cBolicTBa HeMeTauioB [V— VII rpymnm.
Tema 3.3. Knaccudukanus 1 HOMEHKIaTypa COeAMHEHUI HEMETAILIOB.
Unentnduranus KpyroBopoTbl OMOTeHHBIX JIEMEHTOB B IPHPOJIE
HCOPraHUYCCKHUX BCILCCTB. JlaGopaTopHble padoThI B TOM YHCJI€ € 3JIeMeHTaMHU 2/21111
npogecCHOHAILHON HANIPABJIEHHOCTH:
2. «nenTnduKanys HEOPraHMUECKUX BELIECTBY.
KauecTBeHHbIE peakiuu Ha cyab(har-, KapOOHAT- U XJIOPUA-aHUOHBI,
Ha KaTHOH aMMOHHMSL.
IIpakTHyeckue paéoThl —
CamocrosTenbHas (BHEAyIUTOPHAs) paboTa 00yJaroIIXCs —
Paznen 4. CTpoeHue v ¢BOMCTBA OPraHMYeCKUX BELIECTB. 16
Tema 4.1. Coaepixanue yueOHOIro MaTepuasa, B TOM YHcje € dJieMeHTaMu 2 OKO01,IIK 1.2

Knaccudukanus, ctpoerue u
HOMEHKJIaTypa OPraHUYeCKuX
BEILIECTB.

npogecCHOHAIBHON HANPABJIEHHOCTH:

6. IlosiBnenue u pa3BUTHE OPraHUUYECKON XUMHUHU KaK HAYKH.
[Ipenmer oprannyeckoi XuMuu. MecTo U 3HaYEHHE OPraHUuYECKOU
XMMHH B CHCTEME €CTECTBEHHBIX HAYK. XUMUYECKOE CTPOCHUE KaK

MopAHOK COCAUHCHHA aTOMOB B MOJICKYJIC COTJIACHO UX BAJICHTHOCTHU.

OCHOBHBIE MOJOKEHUS TEOPUH XUMHUUECKOTO CTPOSHUS
opraHuueckux coeauHeHnii A.M. bytiepoBa. YriepoaHselii ckener
OpraHUYECKON MOJIEKYJIbl. 3aBUCUMOCTb CBOMCTB BEIIECTB OT
XUMHUYECKOTO CTPOCHHMS MOJIEKY. M3o0Mepus U n30MepBhl.

JlaGopaTopHble paGoThl

IIpakTnyeckune padoThl

CamocrodTenbHas (BHeayIUTOPHas ) paboTa 00ydaroInxcs
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Tema 4.2.
CBoiicTBa OpraHUYECKUX
COEMHEHHIA.

Conep:xanue yueOHOro MaTepuasa, B TOM YHcJIe ¢ JJIeMeHTaMM
npodeccHoHAIbLHOH HANIPABJEHHOCTH

10/41111

7. PU3NKO-XUMHYECKUE CBOMCTBA OPraHUYECKUX COCIMHEHUN
OTJEJIbHBIX KJIACCOB (OCOOEHHOCTHU KIacCUPUKALMU U
HOMEHKJIATYpbI BHYTPH KJIACCa; TOMOJIOTUYECKUH psA] U o01Iast
bopmyna; nzomepus; pu3NUECKUe CBOMCTBA; XUMUUYECKHE CBOMCTBA;
CHIOCOOBI TIOTyUYEHUS):

- TIpefesbHbIe YIIIEBOIOPO/Ibl (aJIKaHbl U LIMKIIOATIKaHbl). ['openue
ME€TaHa KaK OJIMH U3 OCHOBHBIX MCTOYHUKOB TEILIA B
IPOMBIIIICHHOCTH U ObITy. CBOMCTBA NPUPOJHBIX YTIIEBOAOPOIOB,
HAax0’KJICHUE B IIPUPOJIE U IPUMEHEHHUE AJIKAHOB;

- HemnpejenbHble (AJIKeHbI, AIKUHBI U aJIKaJUEHbI) 1 apOMaTHYECKUe
YIIIEBOIOPOAbL. ['OpeHune aneruneHa Kak MCTOYHUK
BBICOKOTEMIIEPATYPHOT'O TUIAMEHU JJIsl CBAPKU M PE3KH METAJUIOB.

2

8. Kucmopoaconepxariue coequHeHus (CIIUPThI U (PEHOJIBI,
KapOOHOBBIC KHCIIOTHI ¥ A(DUPBI, AJIbJICTHIBI K KETOHBI, YKHPBI,
yraeBojibl). [IpakTrueckoe mpuMeHeHUe STUIICHIIMKOIIS, TIUIepUHA,
¢denona. [Ipumenenune Gpopmanbaeruia, aeraibAeruaa, yKCyCHOM
KHUCJIOTHI. MblTa Kak COJIM BBICIIUX KapOOHOBBIX KUCIOT. Moromue
CBOMCTBA MblJa.

9. A3oTcoaepxaiine coOeTUHEHHUS (AMUHBI 1 aMUHOKHUCIIOTBI, OSITKH).
BricokoMoeKysipHbIe COSTUHEHUS (CHHTETHICCKHE U
OMOJIOrMYeCKH-aKTUBHBIE). MOHOMED, TOTMMED, CTPYKTYPHOE 3BEHO.
[Tomumepu3aryst STHIIEHa KaKk OCHOBHOE HAIPaBJICHUE €T0
UCIOJIb30BaHUSI.

I'eHeTHyecKas CBSA3b MEXKAY KJIACCAMH OPTaHUYEeCKUX COCTUHEHUN

JlaGopaTopHbie padoThl, B TOM YHCJIE C 3JIeMEeHTAMHU
npodeccuoHaILHOH HANIPABJIEHHOCTH:

3. «M3yuyenne pU3NKO-XUMUIECKUX CBOMCTB M XapaKTEPHBIX
Ka4eCTBEHHBIX PEAKIIUN dTAHOJIA, TJINIIEPHUHA, YKCYCHOU KUCIOTHI.

2/211I1

4. «MccnenoBanue GU3MKO-XUMUYECKUX CBOMCTB TIIFOKO3HI,
caxapo3bl, Kpaxmasa.»

2/21111

OK 01, OK 02,
OK 04,IIK 1.2
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IIpakTnyeckune padoThl

CamocrositenpHas (BHeayauTOpHas) paboTa o0yJaronuxcs

4/21I111

Tema 4.3. Conep:xaHue yueOHOro MaTepuaja, B TOM YHCJIe ¢ JJIeMeHTaMH OK 01, OK 02,
Wnentudukanus npogeccnoHaIbHOI HANIPABJIEHHOCTH: OK 04,IIK 1.2
OpPraHUYECKUX BELIECTB, UX 10. buoopranuueckue coenuHenus. [lpumenenue u 6uonoruyeckas 2
3Ha4YEeHUE U IPHUMEHEHHE poib yriaeBogoB. OKUCIEHHE YIIIEBOI0B — HCTOYHUK YHEPTUU
B OBITOBOM 1 AKMBBIX OpraHu3MoB. O0JIaCTH IPUMEHEHHSI aMUHOKHUCIIOT.
MIPOU3BOICTBEHHOMN [IpeBparenus O€IKOB NHIU B Opranu3Me. buonornueckue QyHKIUN
NS TeIbHOCTH YeJI0BEKa 6enxoB. buonornyeckue GpyHkuuu xupoB. Posb oprannyeckoi
XUMHH B pEIICHUH TPOo0JIeM NUIIEBON O€30M1aCHOCTH.
JlaGopaTropHblie padoThbl, B TOM YHCJI€E C 3JIEMEHTAMHU 2/21111
npodeccuoHAIbLHOM HANIPABJIEHHOCTH:
5. «M3yuenue HpU3NKO-XUMHUUECKUX CBOMCTB OenKkoB. JleHaTypauus
Oeska npu HarpeBaHUH. L[BeTHBIE peakyuy OEIKOB.»
IIpakTnyeckue padoTol —
CamocrosTenbHas (BHEAyIUTOPHAs) paboTa 00yJaroIINXCsl —
Pazgen 5. Kunernyeckue ¥ TepMOAMHAMUYECKHE 3aKOHOMEPHOCTH NMPOTEKAHUS XHMHUYECKHX 2
peakuuil.
Tema 5.1 Coaeprxanue y4eOHOro MaTepuana, B TOM YHMCJIe € JIeMEHTaMHU 2 OK 01, OK 02,
CKopocTh XMMHUYECKUX npo¢ecCHOHATBHOM HANIPABJIEHHOCTH IIK 1.2

peakuuil. XUMHUYECKOE
paBHOBECHE.

11. CkopocTb peakuuu, ee 3aBUCUMOCTb OT Pa3JInYHbIX (PaKTOPOB:
MIPUPO/IBI PEarpyIOIIKX BEIIECTB, KOHIEHTPALMU pearupyrommx
BELIECTB, TEMIIEPATYPHI U IUIOIAAN PEAKIIMOHHON IIOBEPXHOCTH.
TennoBeie A3 (HEKTh XUMUYECKUX peakuil. JK30- U
9HAOTEPMHUUYECKUE, PEAKLINH.

O6parumocThb peakiuii. XUMUYECKOE pABHOBECHE B €70 CMEIICHUE
MOJT IEHCTBHEM PA3IUYHBIX (PaKTOPOB (KOHIEHTPAIHs PEareHTOB
WJIM MIPOJIYKTOB pEaKLnu, 1aBlieHUE, TEMIIEpaTypa) AJisi CO3AaHUS
ONTHMAJIbHBIX YCIOBUN NPOTEKAHUS XUMUUECKUX MPOLIECCOB.

JlaGopaTopHbie padoThI
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IIpakTnyeckune padoThl

CamocrositenpHas (BHeayauTOpHas) paboTa o0yJaronuxcs

Pa3znen 6. PacTtBopbl.

Tema 6.1
[TonsTHe o pacTBOpax

Conep:xanue yueOHOIro MaTepuasia, B TOM YHCJIe ¢ JJIeMeHTaMM
npodeccHoHAIbLHOH HANIPABJEHHOCTH

12. PactBopenue Kak GU3NKO-XMMUYECKHIA Tiporiecc. PacTBOpHI.
Cnoco0s!I mpUroToBiIeHU pacTBOpoB. PactBopuMocTs. MaccoBas
J0JI1 PAaCTBOPEHHOTO BelecTBa. CMBbICI ITOKa3aTeNs IPeAeIbHO
JOIMYCTUMON KOHIICHTPALIMH M €r0 UCIOIB30BAaHNE B OLICHKE
9KOJIOTMYECKOH OE30MaCHOCTH.

[TpaBuia 5KOJIOTHYECKH IETIECO00Pa3HOTo MOBECHUS B OBITY U
TPYAOBOM JESITEIBHOCTH B IENISIX COXPAHEHUS CBOETO 3/I0POBBSI U
OKpY’KaIOIIe! PUPOIHOM CPeIbl; OIACHOCTH BO3JICHCTBHS HA KUBBIC
OpPTaHU3MBbI OTIPE/ICTICHHBIX BEIIECTB.

JlaboparopHblie padoThI

IIpakTnyeckune padoTnl

CamocTosTenbHas (BHeayIuTOpHas) paboTa 00y4aromuxcs

OK 01, OK 02,
OK 07, IIK 1.2.

Pa3zjnen 7. Xumus B ObITY U IPOU3BOJCTBEHHOI /1eATEJIbHOCTH YeJ0BEKA

Tema 7.1

Xumus B ObITY U
IIPOU3BOJICTBEHHOU
NeSITEIbHOCTH YeJIOBEKa

Conep:xanue yueOHOro MaTepuasia, B TOM YHMCJIe ¢ JJIeMEeHTaAaMH
npodeccHoHAIBLHOM HANIPABJIEHHOCTH

w

13. Hogelinme 1oCTHKEHUS XUMUYECKOW HAYKU M XUMHUYECKOU
TexHoJjoruu. Poibs xuMuu B o0ecrieueHus: IKOJIOTUYECKOH,
HHEPreTUYeCcKOil U MUIEeBOH OE30MaCHOCTH, PAa3BUTUN MEIUIIMHBI.
[IpaBuiia noucka 1 aHanM3a XUMUYECKON HHpOpMaLuu u3
pa3IUYHBIX UCTOYHUKOB (Hay4yHas U ydyeOHO-Hay4YHas JUTeparypa,
CpeacTBa MaccoBoi MHpopMaluu, cetb IHTepHET).

ITonck u aHanu3 KEHCOB O MPUMEHEHUN XUMHUYECKHUX BEIIECTB U
TEXHOJIOTHH C ydeToM Oyayiei mpodecCHOHaTbHON AesITENhHOCTH
10 TEMaM: BaKHEMILINE CTPOUTENIbHBIE MaTEPHUAIIBI,
KOHCTPYKLIMOHHBIE MaTepuabl, KPaCKH, CTEKJI0, KepaMHUKa,
MaTepUabl 1Jis MEKTPOHUKH, HAHOMATEPUasbl, TEKCTHIIbHBIE

OK 01, OK 02,
OK 04, OK 07,
IK 1.2.
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BOJIOKHA, UICTOYHUKH SHCPIrUur, OpraHn4C€CKuc 1 MUHCPAJIbHBIC
y,[[O6p€HI/I${, JICKAPCTBCHHEBIC BCUICCTBA, OBITOBAsT XUMHUSL.

JlabGopaTopHble padoThl

IIpakTHyeckue padoThl, B TOM YMcJIe € JIeMeHTAMH 2

npodeccuoHaIbLHOH HANIPABJIEHHOCTH:

1. NpexacraBnenue pe3yabTaToOB pEHICHUS KEHCOB B opMe MUHH-

JTIOKJIaJ1a C MPE3EHTAlNEM.

CamocrositenpHas (BHeayauTOpHas) paboTa o0yJaronuxcs —
[IpakTHyecKas moroTOBKa 10
[TpoMexyTouHas aTTeCTalMsl: KOMNIEKCHbIL OUupdepenyuposannvlli 3auem

Bcezo: 39
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3. YCJOBHUSA PEAJU3AIIMA TPOTPAMMBI OBIIEOBPA3OBATEJIBHOM
JTACIATIIAHBI

3.1. TpebdoBaHUsI K MUHMMAJIbHOMY MaTepPHAIbHO-TEXHUYECKOMY 00ecedyeHuIo

Jliia peanuzanuy nporpaMMbl JUCHUILIMHBL JOJDKHBI ObITh MPEAYCMOTPEHBI CIIEIYIOIINe
CHelManbHble TOMEIICHUS: Y4eOHBbIH KaOMHeT XHMMUU W/WIM y4eOHOM XMMHUYECKOH
1abopaToOpUH.

O6opynoBanne y4eOHOro KabwHeTa (HArsaHbIE TOCOOMS): HAOOPBI MIAPOCTEPIKHEBBIX
MoJieJIel MOJIEKYJ, MOJENN KPUCTAIMYECKUX PEeLIETOK, KOJUIEKIIMM MPOCThIX U CIOKHBIX
BEIIECTB W/WJIM KOJUIEKIIMU TOJMMEPOB; KOJUICKIMS TOPHBIX IMOPOJ M MHHEPAJoB, Taliuia
MenneneeBa, yueOHbIie DrIIBMBI, ITU(POBBIC 00PA30BATEIBHBIE PECYPCHI.

Texuuueckue cpencTBa OOydYeHHs: KOMIIBIOTEp C YCTPOWCTBAMHM BOCIIPOU3BEICHHS
3BYKa.

O6opynoBanue JTa0OpaTOPUU U PadOYUX MECT JIA0OPATOPUU: MEH3YPKH, MHUIETKU-
KaleJbHUIIbI, TEPMOMETPBI, MUKPOCKOII, JIYIIbI, TPEIMETHbIE U TOKPOBHBIE CTEKJIA, MJIAHIIETHI
JUTSL KamelbHBIX pPeakIuid, (QUiIbTpoBaidbHAas Oymara, MPOMBIBATIKU, CTCKISIHHBIC MPOOHPKH,
pe3WHOBBIE MPOOKH, (HOHAPUKH, HAOOp PEAKTHBOB, CTEKJISHHBIC MaJOYKH, IITATUBHI IS
POOUPOK; MEPHBIC MIJIMHAPHI, BODOHKU CTEKJISHHBIC, BOPOHKH JICTUTCILHBIC MIIHHIAPUICCKUE
(50-100 mu), cTynmku ¢ ecTHKOM, GappopoBbIe YalIKH, MAHIETHI, QHUILTPHI OyMaXkKHbIE, BaTa,
MapJis, YacoBBIE CTEKJA, JJIEKTPOIUIMTKH, JIa0OpAaTOpHBIE INTATHBBI, CIUPTOBBIE TOPEIKH,
CIUYKH, TpUOOp Ui MOTYYeHHs Ta30B (UM MPOOHMpKA C Ta300TBOJHON TPYOKOH), IepikaTenu
JUTSE IPOOUPOK, CKIISTHKH ISl XpaHCHHsI PEaKTUBOB, Pa3/IaTOYHbIC JIOTKH; XUMUYCCKUE CTAKaHBI
(50, 100 u 200 mu1); mmareny; TUHIETHI; TUTEIbHBIC HIUMIBL; CEKYHAOMEPHI (TaliMephl), MEPHbIE
npobupku (Ha 10-20 mu) u mepnsie konowr (25, 50, 100 u 200 mn), BomsHass Oanst (Uiu
TEPMOCTaT), CTEKJISHHBIC MAaJOYKHU; KOHHUYECKHEe KoiObl anst tutpoBanHus (50 u 100 wun);
WH/IMKATOpHBIE TOJOCKW Ui ompeaeneHus pH ¥ crangapTHas WHIWKATOpPHAs —IIKaa;
YHHUBEpCaIbHBIA HHANKATOP; etk Ha 1, 10, 50 mu (wnu go3atopsl Ha 1, 5 u 10 mut), OropeTku
JUTS TUTPOBAHMSL, MeAUIMHCKKE mmpuilsl Ha 100—150 mi1, 1abopaTtopHble W/HiIN aHATUTHYECKHE
BECHI, CYIIWIBHBIN MIKad, U ap. 1abopaTopHOE 000PYIOBAHHUE.

3.2. HudpopmanuoHHOe obecnevyeHHe pean3aluu NPorpaMmbl

3.2.1. OcHoBHbIE MeYaTHLIE H3IAHUA

1. INabpuensan, O.C. Xumus 1 npodeccuilt ¥ cnenuaabHOCTeH TEXHUYECKOTo
npoduis: yueOHuk s crya. yapexaenuit CI10 / O.C. Tabpuensa, 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 ¢. — (IlpodeccronansHoe
oOpaszoBanue). — ISBN 978-5-534-11719-6. — Texct: snexTpoHHbI // OOpa3oBarenbHas
miatpopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/513807 (mata oOpamieHus:
28.06.2023).
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4. KOHTPOJIb 1 OHEHKA PE3YJIbBTATOB OCBOEHMUSA JTUCIIUITJIMHbI

KoHTponb M oOLlEHKa pacKpblBalOTCS 4YEpe3 YCBOEHHBIE 3HAHMUS U IPUOOPETEHHbIE
oOydJaroluMuUCs yYMEHHUs, HampaBieHHble Ha (opmupoBaHHEe OOMMUX MU MpodeccHoHATbHBIX
KomrereHuii. KommnereHu qOmKHBI OBITh COOTHECEHBI C MPEAMETHBIMU pe3yibraTamu. Jlis
KOHTpPOJISI U OLIEHKH pe3yJbTaToB OOydeHHUs MperojaaBareib BbIOUpaeT (OpMbI U METOIbI C

y4eTOM NpoQecCHoHaANN3aUK 00yISHHS M0 TPOTPaMMe AUCITUTUINHBL.

Kox v HanmenoBanue Pazpen/Tema THun oeHoOYHBIX
(popMupyembIx MeponpUATHI
KOMIIeTeHIH I

OK.01 Pa3znen 1, Tema 1.1. - YCTHBIH OIIpOC;
Pa3znen 2, Temsr 2.1, 2.2. - GpOHTATIBLHBII OIPOC;
Pa3nean 3, Temur 3.1, 3.2, 3.3. - HaOJIroIeHNE 3a
Pasnen 4, Temn1 4.1, 4.2, 4.3. XOIOM BBIITOJIHEHUS
Pa3nen 5, Tema 5.1. 1abopaTopHbIX padoT;
Pa3nen 6, Tema 6.1. - OLICHKA BBIIOJHEHUS
Pa3nen 7, Temsr 7.1. nabopaTopHbIX padoT;
OK.02 Paznen 1, Tema 1.2. - OIICHKA TECTOBBIX
Pasnen 3, Temnr 3.1, 3.2, 3.3. 3aJIaHuM;
Pasnen 4, Temn1 4.2, 4.3. - HaOIIOEHUE U
Pa3nen 5, Tema 5.1. OLIeHKa pabOTHI B
Pa3nen 6, Tema 6.1. KOMAaH/IE;
Pa3znen 7, Temnr 7.1. - HaOIIOACHUE U
OK.04 Pa3znen 2, Temsr 2.2. OIIEHKA pPelICHUS
Pasnen 3, Temnr 3.2, 3.3. 3aj1a4;
Paznen 4, Temn1 4.2, 4.3. - KOMILJICKCHBIM
Paznen 7, Temsr 7.1. QG epeHIIMPOBAHHBIN
OK.07 Pa3nen 6, Tema 6.1. 3a4€T.
Pa3nen 7, Temnr 7.1.
K 1.2. Pa3znen 3, Temnr 3.2, 3.3.

Pasnen 4, Temn1 4.1, 4.2, 4.3.

Pa3zpnen 5, Tema 5.1.
Paznen 6, Tema 6.1.
Pasznen 7, Temur 7.1.
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YTBEPX/JIAIO

MN.0. ®amunus /
« » 20 I.

JUCT PETACTPALINA PI?.M}EHEHPH?I
PABOYEHU ITPOI'PAMMBI YYEBHOU JTUCIUIIJIMHbI

(Haumenosanue OUCYUNIUHbL / MOOYIs)

110 HaIIpaBJICHUIO ITOATOTOBKHU / CIICIaJIbHOCTH / HpO(i)eCCI/II/I

(K00 U HauMeHO8aHUe HaNPasIeHUs NOO20MOSKY / cneyuarbHocmu / npogeccuu)

(rox Habopa , popMa oOydeHUs )

Ha20 /20 yuyeOHBIi rog

B npumepnyro/padouyto nporpamMmmy Y/ BHOCATCS CeIyIOIINE U3MEHEHUS:

Howme Howmepa sucros
. . OcHoBaHne
p Pasnen npumepHoii/paboueii AHHYJIH-
3aMEHEH- JUTS. BHECCHUS
n3Me- POrpaMMsl (IIyHKT) HOBBIX | POBAaHHEI N
HBIX U3MCHCHUU
HEHUA X

PaCCMOTpeH Ha 3aCCAaHuHn HpeﬂMeTHO'HHKHOBOﬁ KOMHUCCHHU

IIPOTOKOJ OT « » 20 r. Ne

(OondxcHOCmY) (noonucs) (U.0. ©amurus)
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