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COJEPXXAHUE

OBILIA I XAPAKTEPUCTUKA PABOYEN ITPOI'PAMMBI OBIIIEOBPA30OBATEJIBHOM
JUCHUITIIMHBI

CTPYKTYPA U COJEPXXAHUE OBILEOEPA30BATEJIbHOM JUCLIUITJIMHEI
YCJIOBUS PEAJIM3ALIM OBIIIEOBPA3OBATEJIBHON JUCLIUTIJIMHBI
KOHTPOJIb Y OLIEHKA PE3VJIbTATOB OCBOEHUS OBII[EOBPA3OBATEJILHOM
JUCHUITIMHBI



1. OBIIASI XAPAKTEPUCTHKA MNPUMEPHOM PABOYEH ITPOI'PAMMBI
OBIMEOBPA3OBATEJIbBHOU JUCHUITJIMHBI «XUMMWSA»

1.1. MecTo JUCHUIJIMHBI B CTPYKTYpe 00pa3oBaTeibHO# nporpamvbl CITO

Oo6meobpazoBatenbHas aucnuminaa Ob 11. Xumus sBisercs 00sS3aTeIbHONW YaCThIO
0011e00pa3oBaTebHOTO IUKIa 00pa3oBaTebHOM nporpamMmbl B cootBeTcTBUU ¢ PI'OC CIIO 1o
cnenuanbHocty 40.02.04 YOpucnpyneHuus.

1.2. Heau 1 miiaHupyemMblie pe3yabTaThbl 0CBOCHUS IUCIUIIIUHbI

1.2.1. Heam u 1mIaHHpPyeMble Ppe3yJbTaThl OCBOEHUSI 001Ie00pa30BaTENbHOM
AUCHUILIUHBI

Coneprxanue mporpaMMbl 0011e00pa3oBaTeNbHON TUCIUIUIMHBI «XHUMUSD) HalpaBIeHO Ha
JOCTUKEHHE CICTYIONINX LEIei:

—dopMupoBaHUEe CHUCTEMBI XHWMHUYECKUX 3HAHUW KaK BaKHEUIEH COCTaBISIOMICH
€CTECTBEHHO-HAyYHON KAapTUHBI MHpPA, B OCHOBE KOTOPOM JieXKaT KIFOUEBBIE IMOHATHUA,
(byHIaMEHTaJIbHBIE 3aKOHBI U TEOPUU XHUMHH, OCBOCHHE S3bIKa HAayKH, YCBOCHHE U MOHUMaHUE
CYIIHOCTH JAOCTYIHBIX 0000IICHNH MHUPOBO33PEHUYECKOTO XapaKkTepa, 03HAKOMIIEHHE C CTOpUEH HX
pa3BUTHUA U CTAHOBJICHHS,

—dopmupoBaHue W pa3BUTHE TPEIACTABICHWH O HAYYHBIX METOJaX IMO3HAHHS BEIIECTB U
XUMUYECKUX PEaKIHi, HEOOXOAUMBIX IS TPUOOPETCHHS YMEHUW OPHEHTHUPOBATHCS B MHUPE
BEIIECTB U XMMHUYECKUX SIBJICHUN, UMEIOIIUX MECTO B MPUPOE, B IPAKTHUECKON U MOBCEIHEBHOMN
KU3HU;

—pa3BUTHE YMEHUH U CIIOCOOOB JEATEIBHOCTH, CBI3aHHBIX ¢ HAOMIOJIEHUEM U O0BSCHEHUEM
XUMHUYECKOTO IKCIIEPUMEHTA, COOJII0ICHHEM MPaBHI 0€3011acCHOTO 00OpaIeHus C BEIIECTBAMU.

1.2.2. IInanupyemMsblie pe3yabTaTbl OCBOCHHS 001Ie00pa30BaTeIbHON JHCHUILINHBI B
coorBercTBUM ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO
Oco0oe 3HaueHNe AUCHUTUIMHA UMeeT npu popmupoBanuu U pazsutuu OK u I1K.

Konx n HanmeHoBaHue [Inanupyemsle pe3ysIbTaThl OCBOCHUS JUCIIUIUIMHBI

bopMHUpyeMbIX
KOMITETEHINI

oo0mmue

JTUCITUTLIMHAPHBIE (IPEAMETHBIC)

OK 01. BeiOupatp
CIOCOOBI pelieHus 3a1a4
npodeccnoHanbHOM
JEATebHOCTH
MPUMEHUTEIIBHO K
pa3IUYHBIM KOHTEKCTaM

JIM4HOCTHEBIE PE3YIbTATHI

AOJDKHBI OTpaXaTb B 4aCTH:

TPYAOBOTO BOCIIUTAHUSA:
-TOTOBHOCTb K TPYyAY,
OCO3HaHUE IIEHHOCTHU
MacTepcTBa, TPYA0It00ue;
-TOTOBHOCTH K aKTUBHOM
NEeSATSITIEHOCTH
TEXHOJOTHYECKON U

ITP6 01. copmupOBaHHOCTH
MPECTABICHUI: 0 XUMHUYECKOMN
COCTaBJIAIOLIEN
€CTECTBEHHOHAYYHON KApTUHBI
MUpa, POJIM XUMUU B TIO3HAHUU
SBJICHUM MPUPOJIBI, B
(opMHPOBAHUYU MBIIIJICHUS U
KYJIbTYpbI JINYHOCTH, €€
(YHKIMOHATIBHON IPaMOTHOCTH,

COIMAJIbHOW HAIPaBJIECHHOCTH, HEOOXOMMOM JIJIsl PEIICHUS
CIIOCOOHOCTh MHUIIMUPOBATb, MPaKTUYECKUX 3a/1a4y U
MJIAHUPOBATh M CAMOCTOSITEFHO | SKOJOTHYECKH 00OCHOBAaHHOTO
BBITIOJIHSTH TAKYIO OTHOILIEHHUSI K CBOEMY 37I0POBBIO U

JIEATEIIbHOCTB; MPUPOAHON Cpenie;

-uHTEepec K paznuuHbeiM chepam | [1P6 02. Bragenue cucremoit
npodecCuoHATBHON XUMHUYECKUX 3HAHUM, KOTOpast
NESTEILHOCTH. BKJIIOUAET: OCHOBOIIOJIAraIOIIHe

MeTtanpeamMeTHbIe pe3ynbTaThl
JIOJKHBI OTPAXKATh:

MOHATHS (XUMHYECKUN AJIEMEHT,
aToOM, DJIEKTPOHHAS 000JI0YKa




OBnazieHue yHUBEPCATbHBIMU
y4eOHBIMU TTO3HABATEIILHBIMHU
NEUCTBUSIMU:

a) 0a30BBIC JJOTHYECKHUE
JIEUCTBUS:

-CaMOCTOSITEITLHO
dhopmynupoBaTh U
aKTyaJIM3HpOBaTh NpodIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
-yCTaHABJIMBATH CYIIECTBEHHBIH
MPU3HAK WJIM OCHOBAHUS IS
CpaBHEHMSI, KJIacCU(UKAIUHN U
0000IIICHHS;

-OIPEIeIATh TN
JeATEIbHOCTH, 3a7aBaTh
napaMeTpsl U KPUTSPUHU MX
JTOCTHKCHHS;

-BBISBIISATH 3aKOHOMEPHOCTH U
MIPOTUBOPEYHS B
paccMaTpuBaeMBbIX SBJICHUSX;
-BHOCHUTH KOPPEKTUBHI B
NeATEIbHOCTD, OLICHUBATh
COOTBETCTBHUE PE3YJIETATOB
LIEJISIM, OIICHUBATh PUCKH
MOCJICACTBUH JICSITEILHOCTH.
0) 6a30BbBIC UCCIIEIOBATEIIbCKUE
JICUCTBUSA:

-BJIaJICTh HABBIKAMH Y4€OHO-
HCCIIEIOBATENBCKON 1
MIPOEKTHOM JIeATEIbHOCTH,
HaBBIKaMU Pa3peIICHUS
npobiewm;

-BBISBIIATH TPHYUHHO-
CJIEICTBEHHBIC CBSI3U U
aKTyaJIM3UPOBATh 3a/1a4y,
BBIIBUTATh TUIIOTE3Y €€
pelIeHNs, HaXOAUTh apTyMEHTHI
JUTSL TOKA3aTeIbCTBA CBOUX
YTBEPKJICHUH, 3a/1aBaTh
napameTpsl U KpUTepun
pelICHNS;

-aHaJTM3UPOBATH MOJIYYCHHBIE B
XOJIe pelICHHS 32191
PE3YNbTAThI, KPUTUIECKH
OIICHUBATh UX JIOCTOBEPHOCTH,
MIPOTHO3UPOBATH U3MEHEHHE B
HOBBIX YCJIOBHSIX;

-yMeTh IEPEHOCHUTH 3HAHHUSI B
MMO3HABATEJIBHYIO U
MPAKTUYECKYIO 00JIACTH
KU3HEICSITCIIbHOCTH

aroma, s-, p-, d-3JIEKTPOHHBIE
opOUTaI aTOMOB, HOH, MOJICKYJIa,
BaJICHTHOCT,
AJIEKTPOOTPHULATEIBLHOCTD, CTETIEHD
OKHUCJICHUS, XUMUYECKasi CBA3b,
MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN
00BeM, YrIIepoJHbIN CKETIeT,
(byHKIMOHATBHAS TPYIITIA,
paauKal, u30Mepus, U30Mephbl,
TOMOJIOTUYECKUH PslT, TOMOJIOTH,
YIJIIEBOIOPOAbI, KUCIOPOA- U
a30TCOEpKAIINE COETUHEHUS,
OMOJIOrMYeCKH aKTUBHbIE BEIIECTBA
(yrimeBoapbl, )XUpbl, O€IKN),
MOHOMED, MOJIUMED, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE
COEIMHEHUS, KpUCTalInyecKas
pelIeTKa, TUIbl XMMHUECKUX
peakuuii (OKHUCIUTEIBHO-
BOCCTaHOBUTEJbHBIE, K30-1
SHAO0TEPMUYECKUE, PEAKLIUU
HOHHOTO OOMEHa), pacTBOp,
AIIEKTPOJIUTHI, HEAJIEKTPOIUTHI,
AIIEKTPOJIUTUYECKAS TUCCOLMALINS,
OKHUCJIUTENb, BOCCTAHOBUTENb,
CKOPOCTb XUMHUYECKOW peaKLuy,
XUMHYECKOE PaBHOBECHUE), TEOPUU
Y 3aKOHBI (TEOPHsI XUMUYECKOTO
CTPOEHUS] OPraHUYECKUX BEILECTB
A.M. Byrneposa, Teopust
AIEKTPOJINTUYECKON JUCCOLIMAINHY,
nepuoanueckui 3akon [[.1.
MeneneeBa, 3aKOH COXPaHEHUS
Macchl), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH S3BIK XUMUH,
(aKTOJIOTrMUECKUE CBEJICHUS O
CBOICTBax, COCTaBe, MOJYYCHUU U
0e30macHOM HUCIOJIb30BaHUU
BaXHEHIINX HEOPraHUYECKUX U
OpPraHUYeCKUX BEIECTB B OBITY U
MPAKTUYECKON AESITeTbHOCTH
YeJI0BEKA;

I1P6 03. cpopmupoBaHHOCTH
YMEHUH BBISIBIIATH XapaKTepHbIE
MIPU3HAKU U B3aMOCBSI3b
W3YYEHHBIX OHITHH, IPUMEHSATh
COOTBETCTBYIOIIIHE OHSITHSI IPU
ONMCAHUU CTPOEHUS U CBOMCTB
HEOPraHMYECKUX U OPraHUYECKUX
BEILECTB U UX IIPEBPALLECHU;
BBISIBJISITH B3aUMOCBSI3b
XUMHUYECKHUX 3HAHUM C NOHITHSIMU




U TIPEJCTABICHUAMHU JPYTUX
€CTECTBEHHOHAYYHBIX PEAMETOB;
ITP6 04. chopmMupoBaHHOCTH
YMEHHI UCIOJIb30BaTh
HAaUMEHOBAHUS XUMHUYECKHUX
COCIMHEHUHN MEXITYHApPOIHOTO
COI03a TEOPETHUYECKOM U
MPUKJIAJHON XUMUU U
TPUBHUAJIbHBIC HA3BAHUS
BOKHEHUIITNX BEILIECTB (ITHIICH,
alieTuJIeH, MIULEePUH, PeHo,
dbopmanbpaeru, yKCycHas KUCIoTa,
[JIMIWH, YTapHbIN ra3, YrIeKUCIbIA
ra3, aMMHaK, raiieHas u3BecTb,
HeraieHasi H3BeCTh, IUThEBAst CO/Ia
U JIPYTHX), COCTABIISATH (POPMYITBI
HEOPraHMYECKUX U OPraHUYeCKHUX
BEIIIECTB, YPABHEHUS XUMHUYECKUX
peaKiuii, OOBSICHATh UX CMBICT;
MOJATBEPKIaTh XapaKTEPHbIE
XMMHYECKHE CBOMCTBA BEUIECTB
COOTBETCTBYIOIIUMU
AKCIIEPUMEHTAMU U 3aIIUCSIMU
YpaBHEHUU XUMHUYECKUX PEaKLIUi;
ITP6 05. cpopmupoBaHHOCTH
YMEHUI yCTaHaBINBATh
MPUHAJJIEKHOCTh U3YYEHHBIX
HEOPraHUYECKHX U OPraHUYECKUX
BELIECTB K OIpe/IeJIeHHbIM KilaccaM
U TpynnaM COeIMHEHUH,
XapaKTepu30BaTh UX COCTaB U
Ba)KHEWILIME CBOMCTBA; ONPEACIIATh
BHJIbI XUMHYECKUX CBSI3EH
(xoBanieHTHAas!, MIOHHAS,
MeTaJlJI4ecKast, BOAOPOIHAas),
TUIIBI KPUCTATUIMUECKUX PEMIETOK
BEIIIECTB; KIACCU(PUIIUPOBATH
XUMUYECKUE PEaKLUH;

I1P6 07. cpopmupoBaHHOCTH
YMEHUU MTPOBOJIUTH PACUETHI 11O
XUMHUYECKUM (popMysam U
YpaBHEHUSAM XUMUUYECKHUX PEaKLni
C UCTOJIb30BaHUEM (PU3NUECKHUX
BEJIMYMH, XapaKTePU3YIOIINUX
BEIL[ECTBA C KOJUYECTBEHHON
CTOPOHBI: Macchl, 00beMa
(HOpMaJIbHBIE YCIIOBUSI) Ta30B,
KOJIMYECTBA BEILIECTBA;
MCIOJIb30BaTh CUCTEMHBIE
XUMUYECKUE 3HAHUS ISl IPUHATUS
pEeLIEHU B KOHKPETHBIX
JKU3HEHHBIX CUTYalMsIX,




CBSI3aHHBIX C BEILIECTBAMU U UX
IIPUMEHEHUEM.

OK 02. Mcnonp3oBath
COBpEMEHHBIE CPEICTBA
MOKCKA, aHaJIN3a U
HUHTEPIPETAINH
nHpopManuu u
nH(pOPMAaLOHHbIE
TEXHOJIOTUH JIJIs
BBITIOJTHEHHUS 3a/1a4
npodeccnoHanbHOM
JeSTeIbHOCTH

JIM4HOCTHBIE Pe3yNbTaTh
JIOJDKHBI OTPaKaTh B YACTHU:
LIEHHOCTH HAyYHOTO MMO3HAHUS:
-copMHUPOBAHHOCTH
MHPOBO33PEHU,
COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U
0OIIECTBEHHOM MPAKTUKH,
OCHOBAHHOTO Ha JIMAJIOTe
KYJIbTYp, CIOCOOCTBYIOIIETO
OCO3HAHHUIO CBOETr0 MECTa B
MOJIUKYJIBTYPHOM MHPE;
-COBEPUIEHCTBOBAHUE SI3bIKOBOM
Y YUTATEIbCKOU KYIbTYPhI KaKk
CpPEACTBA B3AUMOACHCTBUS
MEXYy JIFOJIbMU U TIO3HAHUS
MUpa.

MeTtanpeamMeTHbIe pe3ynbTaThl
JIOJDKHBI OTPaXKaTh:

OByazneHue yHUBEpPCAIbHBIMU
y4eOHBIMH TTO3HABATEIbHBIMA
JEUCTBUSAMMU:

B) paboTa ¢ uHpopmaruei:
-BJIaJICTh HABBIKAMHU TMOJTY4YCHUS
nHGpOpPMAIINY U3 HCTOYHHKOB
pa3HbIX TUIIOB, CAMOCTOSITENILHO
OCYIIECTBIISTh TIOUCK, aHAIIU3,
CHCTEMaTHU3aluIo U
WHTEPIPETAINIO HHPOPMAIIUN
Pa3IUYHBIX BUIOB U (hopm
MIPEICTABIICHHS,

-C03/1aBaTh TEKCTHI B pa3IMYHBIX
(dopmarax ¢ y4eToM Ha3HaYEeHUs
nH(pOpMaLIUY U 11eJIeBOI
ayTUTOPHUH, BEIOHpast
ONTUMAJIBHYIO (hOpMYy
NPEJCTaBICHUS U
BU3YyaJIM3aIiH,

-OLICHUBATH JIOCTOBEPHOCTH,
JETUTUMHOCTh WHPOPMAIINH, €€
COOTBETCTBHE MTPABOBBIM U
MOPATbHO-3THYECKUM HOpMaM;
BIIA/IETh HABBIKAMU
pacro3HaBaHMsI U 3aIIUATHI
uHpopMaIuy,
“H(pOPMaITMOHHOMN
0€30MaCHOCTH JTMYHOCTH.

[1P6 06. BiageHUWe OCHOBHBIMU
METOAaMHU HAY4YHOTO MMO3HAHUS
BEIIECTB M XUMHUYECKUX SIBJICHUIN
(HabnroicHUEe, U3MEPEHHE,
HKCIEPUMEHT, MOAEIUPOBAHNUE);
ITP6 07. cpopMHUPOBaHHOCTH
YMEHUH NPOBOAUTH PACUETHI 110
XUMUYECKUM (OopMyIaM U
YPaBHEHMSIM XMMUYECKHUX peaKIHii
C MCIIOJIb30BaHUEM (PU3NIECKUX
BEJIMYMH, XapaKTEPU3YIOIIUX
BEILECTBA C KOJIUYECTBEHHON
CTOPOHBI: Macchl, 00beMa
(HOpMaJIbHBIE YCIIOBUS) Ta30B,
KOJINYECTBA BEILIECTBA;
MCTIOJIb30BATh CHCTEMHBIE
XMUMUYECKHUE 3HAHUS JUI IPUHATHS
peLIeHU B KOHKPETHBIX
KU3HEHHBIX CUTYaLlUsX,
CBSI3aHHBIX C BEIIECTBAMH U UX
IPUMEHEHUEM;

I1P6 08. cpopmupoBaHHOCTH
YMEHUH IJIaHUPOBATh U BHITIOIHATH
XUMHYECKHH SKCIEPUMEHT
(mpeBpalieHus: OpraHMYecKuX
BEIIECTB MPH HarPEBaHHH,
MOJIy4YEeHHE 3TUJICHA U U3YyUEHUE
€ro CBOMCTB, KAYeCTBEHHBIE
pEaKIMU Ha ajbJeru/bl, Kpaxmal,
YKCYCHYIO KHCJIOTY; JICHATypaIus
O€JIKOB IPHU HArpEeBaHMH, IBETHBIE
peaxiuu 0eIKOB; IPOBOINUTH
peaKkIyu HOHHOTO OOMeHa,
OTIpeNeNATh CPeAy BOJHBIX
pacTBOpPOB, KAYECTBEHHBIC PEAKIIUU
Ha cynb(haT-, KapOOHAT- U XJIOPHU/I-
AaHMOHBI, HA KATHOH aMMOHHS,
pelaTh SKCIepUMEHTaIbHbIE
3aga4y 1Mo reMaM "Metamiel' 1
"Hemertanibl") B COOTBETCTBUH C
MpaBUJIaMU TEXHUKH 0€30MaCHOCTH
npu OOpaIeHNH C BEIIECTBAMH U
1a00paTOPHBIM 000PYIOBaHHUEM;
NPEJCTABIATh PE3YIbTATHI
XUMHYECKOTO IKCTIEPUMEHTA B
dbopmMme 3anucu ypaBHEHUI
COOTBETCTBYIOUIUX PEAKIIUN U
(bopMyIHpOBaTH BHIBO/IBI HA
OCHOBE 3THX PE3YJIbTaTOB;

ITP6 09. copMHUPOBaHHOCTH




YMEHHUsI aHAJTU3UPOBATh
XUMHYECKYI0 HH(POPMAITHIO,
MOJIy4aeMYI0 U3 Pa3HbIX
HMCTOYHHUKOB (CPEJICTB MaCCOBOM
uHpopmanuu, cetb UnTepHer u

JIpyrue).

OK 04. DddexTuBHO
B3aHMOJICHCTBOBATh U
paboTaTh B KOJUIEKTHBE U
KOMaHIe

JIMYHOCTHBIE pe3yabTaThl
JOJKHBI OTPAXKaTh B YaCTHU:
I'pakJaHCKOI'O BOCITUTaHMSL:
-TOTOBHOCTb BECTH COBMECTHYIO
NeSITeIbHOCTh B HHTEpPECax
IpakJTaHCKOTO OOIIEeCTBa;
-yMEHHE B3aUMO/JIeHICTBOBATH C
COLIMAJIbHBIMU UHCTUTYTaMH B
COOTBETCTBUHM € UX QYHKIHUAMU
1 Ha3HAYECHUEM.
MertarpeMeTHbIE Pe3yIbTaTh
JIOJKHBI OTPaXKaTh:
OBnazneHne yHUBEpCAIbHBIMU
KOMMYHHUKaTUBHBIMU
NEUCTBUSIMU:

0) COBMECTHasl I€ATEIbHOCTbD:
-[IOHUMATh ¥ UCIOJIb30BaTh
MPEUMYILIECTBA KOMaHIHOM U
UHAUBUYAIbHOM paboThI;
-IIPUHUMATh LEIN COBMECTHOU
JEATENHOCTH, OPraHU30BbIBATh
1 KOOPAUHHUPOBATH JEHCTBUS 1O
€€ IOCTH)KEHUIO: COCTABIIATh
IIJIaH JACUCTBUH, PACIIPENEIIATh
pOJIM C yYETOM MHEHUU
Y4aCTHUKOB 00CYKJaTh
pe3yJIbTaThl COBMECTHOM
paboTHI.

OBnazneHne yHUBEpCAIbHBIMU
PETYJIATUBHBIMU NEHCTBUAMMU:
T') IPUHSATHE ce0sl U IPYTUX
JIIOJIEHU:

-IIPUHUMATh MOTHUBBI U
apryMeHThI IpYTuX JIOAEH pu
aHaJln3e pe3yJbTaToB
NESTENBHOCTH;

-IPU3HABATh CBOE MPABO U
IIpaBo JPYTHUX JIIOJEN Ha
OIMOKU;

-pa3BUBaTh CIIOCOOHOCTH
MMOHUMATh MUP C MO3ULIUU
JPYroro 4ejoBeKa.

ITP6 08. chopmupoBaHHOCTH
YMEHH IJIAHUPOBATH U BBITIOIHATH
XUMHUYECKUN IKCIIEPUMEHT
(mpeBpallieHus1 OpraHUYECKUX
BEIIECTB IIPU HarpeBaHUH,
IIOJIy4YEHUE 3TUJIEHA U U3YYEHUE
€ro CBOWCTB, KaYECTBEHHbIE
pEaKIuy Ha aabACTUIBI, KpaxMa,
YKCYCHYIO KHCIIOTY; I€HATypaIus
OEJIKOB IPH HArPEBaHHH, [IBETHBIC
peakiuu 6eIKOB; TPOBOAUTH
peakiy HOHHOTO OOMEHa,
OTPEEINATh CPEy BOAHBIX
pacTBOpOB, KAUECTBEHHBIE PEAKIIUU
Ha cynbdaT-, KapOoHAT- U XJIOPU/I-
AHWOHBI, HA KATHOH aMMOHWS;
peliaTh YKCIepUMEHTaIbHbIC
3ajauu 1o remaM "Merasuibl" u
"HemeTanmnsl") B COOTBETCTBHH C
IpaBUJIaMU TEXHUKH 0€30I1aCHOCTH
pH 0OpaIlleHnH C BEIIeCTBAMHU U
71a00paTOPHBIM 000PYIOBaHHUEM;
MPEJICTABIISITh PE3YIbTATHI
XUMHYECKOTO IKCTIEPIMEHTA B
dbopmMme 3amucu ypaBHEHU I
COOTBETCTBYIOLIUX PEAKIIUN U
(dbopMynHUpoBaTh BHIBOJIBI HA
OCHOBE ATHX PE3yJIbTaTOB.

OK 07. CopneiicTBoBaTh
COXPAaHEHHUIO
OKpY>Karollen Cpebl,
pecypcocOEpeKeHHUIO,

JIn4HOCTHBIE PE3YIBTATHI
JIOJDKHBI OTPaKaTh B YACTH:
OKOJIOTHUYCCKOI'O BOCIIMTAHUA:
-c(hOpMHPOBAHHOCTH

ITP6 01. cpopmMupOBaHHOCTH
MPECTAaBICHUI: O XUMHUYECKOMN
COCTaBJISIONICH
€CTECTBEHHOHAYYHOU KapTHUHBI
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MIPUMEHSATH 3HAHUS 00
W3MCHECHUU KIIUMaTa,
MIPUHIIMITBI OEPEKITMBOTO
MIPOU3BOJICTBA,

3¢ peKTUBHO AEHCTBOBATH
B UPE3BbIYANHBIX
CUTYaIUsIX

9KOJIOTHYECKOH KYJIbTYpPHI,
MMOHUMaHKE BIMSHUS
COLIMAJIbHO-9KOHOMHUYECKUX
IIPOLIECCOB HA COCTOSIHUE
MPUPOIHOMN U COIUATILHOM
Cpenbl, 0CO3HaHUE ITI00aTbHOTO
XapakTepa 3KOJOTHYECKUX
pooem;

-IJIaHUPOBaHUE U
OCYILIECTBJIEHUE JICUCTBUN B
OKpY’Karollen cpesie Ha OCHOBE
3HaHUA LEeJed YCTOMYMBOTO
pa3BUTHA YEJIOBEUECTBA;
-aKTHBHOE HENPUSATHE
NEHCTBUI, MPUHOCALINX BPE
OKpY>KarolleH cpere;

-yMEHHUE MPOTHO3UPOBAThH
HeOJIaronpusITHBIE
9KOJIOTMYECKUE TIOCIIEICTBUS
MpeaNpPUHIMAEMbIX JEHCTBHIA,
MIpEeIOTBPALLATH HX.
MeTtanpeamMeTHbIe pe3ynbTaThl
JIOJKHBI OTPaXKaTh:
OBnazneHue yHUBEPCAIbHBIMU
Y4eOHBIMH IT03HABATEIHHBIMH
JEUCTBUSAMMU:

B) paboTa ¢ uHpopmaruei:
UCIOJIb30BaTh CPE/ICTBA
MH(OPMALIMOHHBIX U
KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHH B pELICHUU
KOTHUTHBHBIX,
KOMMYHUKATHBHBIX U
OpraHU3aIMOHHBIX 3314 C
coOnroeHreM TpeOoBaHUI
SPrOHOMUKH, TEXHUKH
0€30IMaCHOCTH, TUTHCHBI,
pecypcocOepexeHus, MPaBOBBIX
Y 3TUYECKUX HOPM, HOPM
MH(GOPMAIIMOHHOM
0€30MMacHOCTH.

MUpa, POJIN XUMUU B TIO3HAHUU
SABJICHUM IIPUPOJBI, B
(GbOopMUPOBaHUY MBIIIJICHUS U
KYJIBTYPHI JINYHOCTH, €€
(GyHKIIMOHAIBLHON TPaMOTHOCTH,
HEOOXOAUMOM ISl peLICHUs
MPAKTUYECKUX 3a7a4 U
HKOJIOTHYECKH 0OOCHOBAHHOTO
OTHOIICHUSI K CBOEMY 3/10POBBIO U
MPUPOAHON CpelE;

ITP6 10. chopmMupoBaHHOCTH
YMEHUH coOI0aaTh npaBuia
HKOJIOTMYECKHU 11e1eCO00pa3HOro
MOBEJICHUS B OBITY M TPYAOBOM
JESTEIIbHOCTH B LIETISIX COXPAHEHUS
CBOETO 3/I0POBbS U OKPYKArOIIEH
MPUPOIHON Cpesibl; yYUTHIBATH
OIIaCHOCTh BO3CHCTBHUS HA KUBBIE
OpraHu3MBbI OTIPEICICHHBIX
BEIIECTB, TIOHUMAs CMBICI
MOKa3arelisi NpeaesibHON
JOTYCTUMON KOHIICHTPAIUH.

IIK 1.3 Brnanets
HaBBIKAMM ITOJTOTOBKHU
FOPUTNYECKUX
JIOKYMEHTOB, B TOM YHUCJIE
C HCIOJIb30BaHUEM
MH(OPMaLIMOHHBIX
TEXHOJIOTUH

MOMCK U aHaJIu3 UH(OpMaIH
W3 Pa3IMIHBIX ICTOYHUKOB
(HayuyHas 1 yueOHO-Hay4YHas
JUTEpaTypa, CPEeCTBA MACCOBOU
uHpopmanuu, cetb HTEpHET U

Jpyrue)

c(hOpMUPOBAHHOCTh YMEHU I
OCYII.[GCTBJ'IHTI) KOHTpOJ'IBHI)Ie
MEPOTPHUATHS Ha Pa3TMYHBIX
CTaausX y4eOHOTO MpoIiecca;
UHTEPIPETHPOBATH PE3YIbTATHI
KOHTPOJIBHBIX MEPOIIPUATHUH;
pas3pabaTbIBaTh MEPONPHUATHS 1O
pe3ysibTaTaM aHaJu3a BBITIOJTHEHUS
I1IJIAaHOB




2. CTPYKTYPA ¥ COJEPKAHME OBIIEOBPA3OBATEJBHOM
JTACIHATITAHBI

2.1. O0beM IUCHUIIMHBI U BUbI y4eOHOH padoThI

Bun yuebHo# paboThl KonnyecTBo yacos
O0bem 00pa3oBaTeIbHOI NPOrpaMMbl Y4eOHOI 1M CHHIIJIMHbI 72
1. OcHOBHOE coep)kaHue
YPOK 34
CEeMUHap
JCKITUS
NPAaKTUYECKOE 3aHIATHE 28
KOHCYJIbTaIIHsI
2. ITpoheccnoHaTbHO-OPUEHTUPOBAHHOE COICPKAHIEC
YPOK 4
CeMHUHap
JICKITUS
IIPAKTUYECKOE 3aHATHE 4
KOHCYJIbTAIIHSI
3. I[IpomexyTrounas arTecTanys . 2

1
[TpomesxyTounas arrectanus B popme qudpepeHInpoBaHHOTO 3a4eTa
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2.2. TemaTnyeckui IjiaH u coaecpikaHue NUCHUIJIUHDBI

Koamw IIK, OK,
¢popmupoBanmnio
HaumenoBaHue 00béM KOTOPBbIX
Conep:xanue yueOHOro MaTepuasia u popMbl OPraHU3aNMH JeATeJLHOCTH 00yYaommXxcst
pa3/iesioB U TeM 4acoB | CHOCOOCTBYeT
3J1eMeHT
NPOrpaMMblI

Paznen 1. TeopeTrnueckue 0CHOBbI XMMHH 16
Tema 1.1. OcHoBHoOe coJep;kaHue Y4eOHOro MaTepuaJia 2 OK 01
OcHOBHBIE XuMHUecKuil 35eMeHT. ATOM. SIIpo aToMa, U30TOMbI. DJIEKTPOHHAs 000JI0YKa. DHEpreTHYecKue -
XMMHUYECKHE IIOHATHSA | yPOBHH, TOAYPOBHU. ATOMHBIC OpOUTaNH, S-, P-, d- smemeHThl. OCOOCHHOCTH pacIpeeICHuUs
U 3aKOHBI, CTPOCHUE JIEKTPOHOB IO OpOUTAIAM B aTOMax 3JIEMEHTOB IEPBBIX YETHIPEX IMEPHUOAOB. DIEKTPOHHAS
aTOMOB XMMHUYCCKUX KOH(l)I/IpraHI/Iﬂ aToMOB. OCHOBHBIE XMMHYECKHE 3aKOHBI
DJIEMEHTOB [Ipaktuyeckas pabota Nel. «OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XMMHUHU U PACYETHI I10 2

YpPaBHCHUAM XUMHUYCCKUX peammﬁ».

OTHOcHTeNbHBIE aTOMHAs M MOJIEKYJIsipHas Macchl. MoisipHas macca. KosimdecTBo BeliecTsa.

MaccoBast mons BemecTBa. 3akoH ABoraapo. MomspHbeld 00beM TazoB. OTHOCHUTEIbHAS

IUIOTHOCTH T'a30B. PacyeTsl M0 ypaBHEHUSM XMMUYECKHUX PEAKIMH C MCIIOJIb30BAaHHEM MaCcCOBOM

JIOJIA BEIIECTBA, 00beMa (HOpMaJIbHBIC YCIIOBHSI) Ta30B, KOJTUYECTBA BEIIECTBA
Tema 1.2. OcHoBHOE coepkaHHe Y4eOHOr0 MaTepuaia 2 OK 01
Ilepnonnuecknuii 3akoH |[IpakTuyeckast padota Ne2. «M3ydyeHne nmepruoandeckux 3aKOHOMEPHOCTEH M X B3aMMOCBSI3U CO 2 OK 02

u [lepuonnueckas
CUCTEMA XUMHUYECKUX
snemeHToB /1. W.
MenneneeBa, UX CBA3b
C COBPEMEHHOM
TEOpHEN CTPOEHUS
aTOMOB

CTPOEHHUEM aTOMOBY.

[lepuoanueckas cucremMa xumuueckux sneMmeHToB J[.M. MenpaeneeBa. CBsi3b MEepHOINYECKOTO
3aKkoHa U Ilepuoanyeckor CUCTEMBI XUMUYECKUX DIIEMEHTOB C COBPEMEHHON TEOPUEN CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTHM H3MEHEHHUs CBONCTB XUMHYECKHX D3JEMEHTOB, 00pa3yeMblX HMHU
IIPOCTBIX M CJIOKHBIX BEUIECTB IO IpynnaMm U nepuojam llepnoanueckoil cuctemsl. 3HaueHHE
MIEPUOIMYECKOT0 3aKOHA M CHCTeMbl XMMHYeckux sneMeHToB J[.MI. MenneneeBa B pa3BuUTUH
HayKHU.

VYcTaHOBIEHUE CBS3M MEXKIy CTPOCHHUEM ATOMOB XUMHYECKHX 3JIEMEHTOB U MEPUOJUYECKUM
M3MEHEHUEM CBOMCTB XMMHUYECKUX JJIEMEHTOB U UX COCUHEHUN B COOTBETCTBUU C IOJIOKEHUEM
[Iepnonnueckoil cucreMsl. PelieHne MpakTHKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUI HA
XapaKTepU3aluil0 XUMHUECKUX 3JIeMEHTOB «MeTaundeckue / HeMEeTaIJIMueCKUe CBOMCTBa
XUMUYECKHX DJIEMEHTOB B COOTBETCTBHUM C MX JJIEKTPOHHBIM CTPOCHHEM WU IOJOKEHUEM B
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MEePUOINYECKOIN cucTemMe XumMudeckux snemeHToB JI.11. MenneneeBa»

Tema 1.3. OcHoBHoOe coJepkaHHe Y4eOHOr0 MaTepuaJia OK 01
Crpoenue BeniecTa VYpok 1. Ctpoenue BemiecTBa. XUMUYecKas CBsI3b. Buabl XxMMHuecKod CBs3u (KOBaJeHTHAs
U Ipupoja HETOJISIpHAs. W TOJIIpHAs, MOHHAs, MeTaJuImueckas). MexaHu3Mbl 00pa30BaHUS KOBAJCHTHOM
XUMHYECKOH CBSI3H. XUMHUYECKON CBSI3M (OOMEHHBIN M JIOHOPHO-aKIENTOPHBIN). BomopoaHas cBsi3b. BaaeHTHOCTB.
Mmuoroo0pasue OnexTpooTpuuaTebHOCTh. CTeneHb OKUCIeHNs. IOHbI: KAaTHOHBI U aHUOHBI.
BEIIECTB Cmpoenue eewjecmeéa u npupooa  Xumuueckou  ceasu. Jlemoncmpayus — mooeneti
KPUCTNATLIUYECKUX pPeulemoK: UOHHOU (XIopud Hampus), amomHou (epagum u aimas),
MONEKYNAPHOU (VeaeKUCabll 2a3, U00), Memaiiuveckol (Hamputl, MacHut, meov). Pewenue
NPAKmMu4ecKux 3a0anuti Ha cocmasienue 31eKmporHHo-epaguyeckux opmyn snemenmos 1—4
nepuooos
Tema 1.4. OcHOBHOE coJiep:kaHue Y4eOHOro MaTepuaJia OK 01
Knaccudukanus, Knaccudukanus HeopraHMdeckux BellecTB. HoOMeHKIaTypa HEOPraHMYECKUX BEIIECTB OK 02
1 HOMEHKJIaTypa (oKcuIbl, TUAPOKCHUIBI, KHUCIOTHI, coJiM). BemiecrBa MOJEKyNSIpHOrO W HEMOJIEKYJISIPHOTO
HEOPraHUYECKUX CTpoeHHs. ArperaTHble COCTOSTHUS BellecTBa. Kpuctaminueckue u amop(HbIe BEIECTBA. 3aKOH
BELIECTB IIOCTOSIHCTBA COCTaBa BEILECTBA. THUIMBI KPUCTAIIMYECKUX PEIIETOK (aTOMHAas, MOJIEKYJISIpHas,
MOHHAsI, MeTaJTN4ecKas ). 3aBUCUMOCTh CBOMCTBA BEHIECTB OT THIIA KPUCTAIINYECKON PEIIETKU
[TpakTrueckas padota Ne3. «HoMeHkmaTypa HEOPraHUYECKUX BEIIECTBY.
Pemenne mpakTHUecKHX 3aJaHWil MO KiIacCUUKALKUK, HOMEHKIAType W XUMHUYECKUM
(dbopMylilaM HEOPraHMYECKHX BEIECTB PA3IMYHBIX KJIaccoB (YrapHbIil ras, yrieKUCIHbI ras,
aMMHaK, raiieHas U3BecTb, HeTaleHas U3BECTh, MUThEBAs COJa U JAPYTUX): Ha3BaHUS BEIIECTB
no mexayHapogHoil (MIOITAK) win TpuBHabHON HOMEHKJIAType M COCTaBJIEHHE (POPMYIIbI
XUMHUYECKHUX BEIECTB, OMpeJelieHne MPUHAANSKHOCTH K Kiaccy. [lomck uHdopmammu 1o
Ha3BaHUAM, UJACHTU(UKATOPAM, CTPYKTYPHBIM (hopmysiaM. AHAIN3 XUMHUYECKON MH(POpMAIIHH,
MOJIy4aeMOil M3 pa3HbIX HMCTOYHHUKOB (CpPEACTB MaccoBoi uH(popmanuu, ceTh VHTepHET u
Apyrue)
Tema 1.5. OcHOBHOe coJep:kaHHe Y4eOHOro MaTepuaa OK 01
Tunel XUMUYECKHX Ypok 2. Xumuueckas peakuus. Kmaccuduxanuss XUMHUUECKUX PEAKIM B HEOPraHUYECKOW U
peakuuii OpraHWYEeCKOM XWUMHH. 3aKOHBI COXPAHEHHs MacChl BEIIECTBA, COXPAHEHMS W IPEBpALICHUS
SHEPTUU MPU XUMUYECKUX peakiusax. OKUCIUTENbHO-BOCCTAHOBUTENbHBIC PEAKINK (ypaBHEHUS
OKHUCJICHUSA-BOCCTAHOBJIEHHS,  CTENEHb  OKHUCIIEHUS, OKHUCIUTEIb M  BOCCTAHOBHTEID,
OKHCJIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMU B NPHUPOAE, MPOU3BOJCTBEHHBIX IpoIeccax u
KHU3HEESITeIbHOCTH OPTraHU3MOB)
Tema 1.6. OcHoBHOE cogepkaHHe Y4eOHOr0 MaTepuaia OK 01
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CKOpOCTh XMMHYECKUX
peakuuii. XMMHUYECKOE
paBHOBecHE

Ypok 3. CkopocTb peaklMH, €€ 3aBUCUMOCTh OT pPAa3IU4YHBIX (HAKTOPOB: MPUPOIBI
pearupyromux BeEIIECTB, KOHLEHTPAUUMU PEarupyrolIux BELIECTB, TEMIIEPATYphl U IUIOLIAIU
PEaKIMOHHONW TMOBEPXHOCTH. TeruioBble A(G(GEKThl XUMUYECKHMX peaklMil: 3K30- U
sHAOTepMHUUYeCKHUe peaknuu. OOpaTuMble peakiuu. XHUMHUYECKoe paBHOBecue. DakTophl,
BIIUSIIOLIUE HA COCTOSIHUE XMMHUECKOTr0 paBHOBECHsI (KOHLIEHTPALIUS PEareéHTOB WM MPOIYKTOB
peakiuuu, napienue, remmeparypa). [lpunnun Jle [larense.

Brusnue pasnuunvix pakmopos na ckopocms XUMUYECKOU peakyuu.

Pewenue npakmuxo-opueHmupo6annvlx 3a0aHuti HA AaHAIU3 DAKMOPO8, GIUANOWUX HA
U3MEeHeHUe CKOPpOCMU XUMUYECKOU peakyuu. 3a8UCUMOCIb CKOPOCIU XUMUYECKOU peaKyuu om
nPUCYmMcmeus Kamaiusamopa HA npumepe pPa3lodceHus NepoKcudd 6000poodd € NOMOUbIO
ouoxkcuda mapeawya u kamanaswl. Pewenue npaxkmuko-opueHmuposanuvlx 3a0aHUll Ha
npumenenue npunyuna Jle-Illamenve Ona HaxodcoeHuss HAnpasieHusi CMewjeHuss pasHo8ecus
XUMUYECKOU peakyuu U aHauu3 paxmopos, eIusiowux Ha cMeujeHue XUMuiecko20 pagHo8ecus

OK 02

Tema 1.7.
PactBopsI, Teopust
3JIEKTPOIUTAYECKOMN
JIACCOLNAIUNA U
HOHHBIH 00MeH

OcHoBHOE COACPKAHUEC yqeﬁuoro MaTepuaJia

VYpok 4. PactBoppl. Buuabl pacTBOpOB 1O COAEPKAHWIO PACTBOPEHHOTO BEIECTBA.
PactBopumocTs. [loHsITHE O AHMCIEPCHBIX cHcTeMaxX. VICTHHHBIE W KOJUIOMIHBIC PaCTBOPBI
MaccoBas 1075 BemecTBa B pactBope. Ilonstue o BomopoanoMm mokasarene (pH) pactsopa.
DnexrponuTrdeckas qucconuanus. CHIIbHBIC U cIa0ble 3JIEKTPOIUTHI, HEANIEKTPOIUTHL. Peakinn
HOHHOTr0 0OMeHa

N

[Tpaktuueckas padota Ne 4. «[IpurotoBieHue pacTBOPOBY.

[IpuroroBnenue pacTBOPOB 3aJaHHOM MacCOBOW JOJIE€H PAaCTBOPEHHOrO BEILLECTBA, MPOBEICHUE
peakuuii HMOHHOro oOOMEHa, ONIpEJelIeHUe Cpelbl pPAacTBOPOB BELIECTB C  IOMOILBIO
YHHUBEpPCATBHOTO HWHAMKATOpa (Kucias, HeHTpaibHas, HIeNOoYHas). 3aJaHus Ha COCTaBJICHUE
HMOHHBIX peakUui. PenieHue NpakTUKO-OPUEHTHPOBAHHBIX PACUETHBIX 3aJaHUM Ha pPaCTBOPHI,
HCIOJIb3yeMbIe B OBITOBOM U MPOU3BOJCTBEHHON JESITENFHOCTH YeIIOBEKa

OK 01
OK 02
OK 04
OK 07

Pasnen 2. Heoprannueckas xummusi
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Tema 2.1.
DOU3NKO-XUMHYECKIE
CBOMCTBA
HEOPraHUYECKUX
BEILIECTB

OcHOBHOE cojiep:KaHNe Y4eOHOr0 MaTepuaJia

VYpok 5. Meraiel. [lonoxenne meramios B [lepruoanueckoil cucTeMe XUMUYECKUX JIEMEHTOB.
OCc0OEHHOCTH CTPOEHHUs DJIEKTPOHHBIX O00JI0YEK aToMOB MeTauioB. OOmme ¢Gu3nvecKkue
cBoiicTBa MeTayuioB. CIulaBbl METAJUIOB. DJNEKTPOXMMUUYECKHHI pAJl HANpPSHKEHUM METalIoB.
XUMHUYECKHE CBOMCTBA BaXKHEMIIMX METANIOB (HATPUM, KA, KaJbLIUA, MarHuii, aJtOMUHHM,
IIUHK, XpOM, JKeJie30, MeAh) U WX coeauHeHuid. OOmme CcrocoObl MOTyYeHUS METaJlIoB.
ITpuMeHeHrne MeTaIoB B OBITY U TEXHUKE

ypOK 6. Hemeramnel. IlonmoxkeHue HeMETalJIOB B HCpHOI{H‘-ICCKOfI CUCTEMC XHMMHUYCCKUX

OK 01
OK 02
OK 04
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anemenToB JI.M. MeHneneeBa M OCOOEHHOCTH CTpPOCHHMS aToMOB. (DuU3HUYECKHE CBOWCTBA
HEMETAIJIOB. AJIIOTPOIKS HEMETaUIOB (Ha IpHUMepe KHUCIopoJa, cepbl, dhocdopa u yriaepoaa).
XWMHYECKHE CBOMCTBA M NPHUMEHEHHWE BAKHEWIIMX HEMETa/UIOB (TajoreHOB, CEphl, a30Ta,
docdopa, yrmepoaa U KpeMHUsSI) U UX COSAMHECHHN (OKCHJIOB, KUCIOPOACOICPKAIIUX KHUCIOT,
BOJIOPOAHBIX CoeTMHECHMH ). [I[puMeHeHne BAXKHEUIIINX HEMETAIIOB U UX COSUHEHUN

VYpok 7. XuMHUUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BEUIECTB (OKCHJIOB,
TUIPOKCUIOB, KHUCIOT, cosied u jp.). ['eHermyeckas CBSI3b HEOPraHMYECKUX BEIIECTB,
MPUHAUICKAIUX K Pa3IM4YHBIM KjaccaM. 3aKOHOMEPHOCTH B H3MEHEHUHU CBOWMCTB MPOCTHIX
BEILIECTB, BOJOPOAHBIX COETMHEHMI, BBICIIMX OKCUAOB U THIPOKCHIOB

[IpakTuueckas padota Ne 5. «DU3UKO-XMMHUYECKHE CBOMCTBA HEOPTAHUYECKHUX BEILIECTBY.
CocraBieHrne ypaBHEHUM XHMHUYECKHUX pEAKIMl C y4acTHEM TMPOCTBIX U  CIOXHBIX
HEOPraHWYECKUX BEUIECTB: METAJUIOB M HEMETAUIOB; OKCHJOB METALIOB, HEMETAUIOB U
aM(pOTEepPHBIX AIEMEHTOB; HEOPraHMYECKUX KHUCIOT, OCHOBAaHUI M amM(pOTEPHBIX THIPOKCHU]IOB;
HEOPraHUYECKHUX COJIEH, XapaKTEPU3YIOLIUX UX CBOMCTBA.

Pacuérel Macchl BemecTBa Wi 00bEMa ra3oB M0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce MU
00BbEMY OTHOTO M3 YYAaCTBYIOIIMX B PEAKLUHU BEUIECTB, pacu€Thl Macchl (00bEMa, KOIMYECTBA
BEIIECTBA) MPOAYKTOB PEaKLUU, €CIU OJHO U3 BEUIECTB MMEET MpHUMecH. PelleHne mpakTUko-
OpUMEHTHUPOBAHHBIX 33JaHUNM Ha CBOMCTBA, COCTaB, MOJIy4eHHE U OE30MacHOE HCIOJIb30BAHUE
BaXHEHUIIMX HEOPraHWYECKHUX BEIIECTB B OBITY U MPO(eCcCHOHANBHOM JesITeTbHOCTH YEJIOBEKA

Tema 2.2.
Wnentuduxarms
HEOPTaHHYECKUX
BEIIECTB

OcHoBHOE COACPKAHUC yqeﬁnoro MaTepuaJia

ITpakTryeckas padora Ne 6. «MneHTH(UKAIUS HEOPTrAaHUYECKUX BEILIECTBY.

Pemenne skcnepuMEHTANIBHBIX 33/1a4 10 XMMUYECKUM CBOMCTBAM METAUIOB M HEMETAJUIOB, I10
pacro3HaBaHUIO M TIOJIYYEHHIO COEAMHEHUH MEeTalJloB M HEMETaUIOB (B3aHMMOJAEHCTBUE
THJIPOKCH/IA aJTIOMUHUS C PacTBOpaMM KUCJIOT U LIesiouel,). MnenTudukannus HeopraHu4ecKux
BEIIECTB C MCIIOJIb30BAaHHUEM HUX (PU3MKO-XMMUYECKHUX CBOMCTB, XapaKTEPHBIX KadeCTBEHHBIX
peakuuii. KayecTBeHHblE peaklud Ha cyiab(par-, kKapOOHAT- U XJOPUI-aHWOHBI, HA KAaTHOHBI
METAJIJIOB U KATHOH aMMOHUS

N

ITpakTuyeckas pabora Ne 7. «CBOHCTBA HEOPTaHUYECKUX BEILIECTB)»

OK 01
OK 02
OK 04

Pa3nea 3. Teopernyeckue 0OCHOBbI OPraHU4eCKOM XUMHUH

Tema 3.1.
Knaccudukanus,
CTPOECHHE U
HOMEHKJIaTypa

OcHOBHOE cojiep:KaHNe Y4eOHOr0 MaTepuaJia

Vpok 8. IIpenmer opraHn4ecKOr XUMHUU: €€ BOSBHUKHOBEHUE, PA3BUTHE U 3HAUEHUE B TIOJTYUYEHUH
HOBBIX BEILECTB U MaTepuanoB. Teopus crpoeHus: oprannueckux coeauHenuit A.M. byrieposa,
e€ ocHOBHBIC TONOXKEHUsA. CTpPYKTypHBIE (OPMYIB OPraHWYECKUX BEMIECTB. | OMOJIOTHS,

NI DN

OK 01
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OpPraHN4Y€CKuUX BEIICCTB

n3zomepusi. XuMHYECKas CBSI3b B OPraHMUECKUX COEIMHEHUAX: KpaTHbIE CBA3H, G- U T-CBS3H.
[IpencraBnenne o KiacCUpUKAMM OPraHUYECKUX BemiecTB. HoMmeHkaTypa OpraHHYecKuX
COeIMHEHUI (cucTeMaTHyecKas) W TPUBUAIbHBIE HAa3BaHWS BaKHEMIIMX IpelcTaBUTENIEH
KJIACCOB OPraHN4ECKUX BELIECTB

[IpakTrueckas padota Ne 8. «HoMeHKIaTypa OpraHu4ecKuX BEIICCTBY.

Os3nakomiieHne ¢ oOpa3llaMM OpPraHWYECKHX BEIIECTB W MaTepuajaMH Ha WX OCHOBE,
MOJIETTUPOBAaHUE  MOJIEKYJ ~ OpPraHMYecKMX  BEIIeCTB,  HAOMIOJeHWEe U ONHCAaHUE
JEMOHCTPALIMOHHBIX OIBITOB [0 MPEBPALICHUIO OPraHUYECKUX BELIECTB IPU HarpeBaHUU
(nnaBnenue, oOyrivBanue u ropenue). CocTaBleHUE MOJHBIX M COKPAIIEHHBIX CTPYKTYPHBIX
dbopMynT OpraHMYecKMX BEIIECTB OTACIHBHBIX KJIACCOB, HCIONB3YSl WX Ha3BaHHUA 110
CUCTEeMAaTUYECKOM ¥ TPHUBUAIBHON HOMEHKJIAType (STWJICH, aleTWIeH, TIJIUIEepHH, (eHo,
dbopmanpaerua, yKCycHas KHCIOTa, MMLUH). Pacdersl mpocreifmeil ¢hopMyinbl opraHndecKoi
MOJIEKYJIbI, HCXO/IS U3 3JIEMEHTHOTO cocTaBa (B %)

Pasnen 4. Yraesoaopon

bl

10

Tema 4.1.

OcHoBHOeE coepxkaHue y4eOHOIro MaTepuasia

YrieBogopoabl U X
MPUPOJHBIE UCTOUHUKH

Ypok 9. IlpenenpHble yriaeBoaopoAbl (alkaHbl): COCTaB U CTPOEHUE, TOMOJIOTUYECKUH PSj.
MertaH u 3TaH: COCTaB, CTPOCHUE, (PU3NIECKHE U XUMHUUECKUE CBOMCTBA (PEaKIMU 3aMEIICHUS U
TOpPEHMSI), TOJyYEHUE U IPUMEHEHHE

VYpok 10. HenpenenbHble yriaeBogOPOb! (aIKEHBI, aJIKAAUEHBI, aTKUHBI).

AJNKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTUYECKUN pAl. DOTUIEH U IPONMIIEH: COCTaB, CTPOCHHE,
¢u3nuecKkrne U XMMHYECKHE CBOMCTBA (peaklMy THIPUPOBaHUS, FAJIOT€HUPOBAHUS, THpATalllH,
OKHCJICHHS U TOJIMMEPU3ALIUH) TTOJTyYeHHE U IPUMEHEHHUE.

Anxaauensl: Oyraauen-1,3 u metmnOyraguen-1,3, XuMHUecKoe CTpPOEHME, CBOICTBa (peakuus
MOJIUMEpHU3aliM), NpPUMEHEHHe (A7 CHUHTe3a MPHUPOJHOTO M CHHTETHYECKOro Kaydyka |
PE3UHBI).

ANKHMHBI: COCTaB M OCOOCHHOCTH CTPOEHHS, TOMOJOIMYECKMH psa. ALIETWIEH: COCTaB,
XUMHUYECKOE CTpOeHHe, (QU3NYecKHe U XHUMHUYECKHME CBOMCTBa (peakuuud TUAPUPOBAHUSA,
raJJOreHUPOBAaHUs, THUApaTallid, TOpEHHUs), TMOJydyeHHe M  IpUMEHeHHe (HUCTOUYHUK
BBICOKOTEMIEPATYPHOTO TJIAMEHU JJIsl CBAPKU M PE3KH METAJIIOB).

VYpox 11. Apomarnueckue yriaeBoAopoabl (apeHbl). beH301 W TOIyon: coCTaB, CTPOCHHE,
¢u3nyecKkre U XUMHUYECKUE CBOWCTBA (peakuy raJoreHUPOBAaHUS U HUTPOBAHMUS), TIOJTYYEHUE U
npuMeHeHne. TOKCHYHOCTh apeHoB (BiIMsIHHE OEH30Jla Ha OpraHu3M 4YenoBeka). I'eHeTmueckas
CBSI3b MEXKY YIVIEBOJOPOAAMHU, IPUHAUIEKAIMMHU K Pa3IMYHbIM KJIacCaM.

[IpupoaHbIe HICTOYHUKH YTIIeBOA0po10B. [IpupoaHslii ra3 u nonytHsle HedTsHbIE ra3pl. Hedth 1

OK 01
OK 02
OK 04
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e€ mpoucxoxzaenue. CrocoObl mnepepadOTKu HEPTH: MEpPEeroHKa, KPEeKUHT (TEpPMHUYECKUH,
KaTaTuTHYeCKuil), muposn3. [IpoaykTel mepepaboTku HedTH, HUX NPUMCHEHHE B
MIPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIN yroiib M MPOAYKTHI €ro nepepaboTku

Tema 4.2. OcHoBHoOe coJep:kaHHe Y4eOHOr0 MaTepuaJia 2 OK 02
Ousuko-xumnyeckue  |[Ipaktudeckas padora Ne 9. «CBoiCTBa YIiICBOIOPOIOBY. 2 OK 04
CBOICTBa TpuBunanpHas 1 MeXIyHapOAHAs HOMEHKJIATypa, XUMHUECKHE CBOICTBA, CIIOCOOBI MOTY4EHUS
YTJIEBOI0POIOB yraeBonopoaoB. [lonydeHnue sTuiieHa U M3y4eHUE €ro CBOMCTB. MonaenupoBaHUE MOJIEKYT U

XUMHUUYECKUX TPEBPAILLEHUI YIIEBOJOPOAOB (Ha IpUMEpE 3TaHa, ITWIIEHA, alleTHWIEeHa U Ap.) U

raJIOreHONPON3BOIHBIX
Pasznea S. Kucaopomoconepxamme opranHnyecKkie coeIuHeHus 14
Tema 5.1. OcHOBHOE coep:kaHue Y4eOHOIr0o MaTepHuaJia 2 OK 01
Crnuptsl. enon VYpox 12. [IpenensHpie OAHOATOMHBIE CIUPTHI (METAHON M ATAHOI): CTPOCHHE, (PU3UYECKUE U 2 OK 07

XUMHUYECKHE CBOMCTBA (peaklMHU C aKTUBHBIMH METaJUIaMH, TaJoreHOBOAOPOJIaMH, TOPEHHE),

npuMeHeHue. BogopoaHbie CBSI3U MEXIy MOJEKyJaMu cHUPTOB. PU3NOIOTHYECKOE JIEHCTBUE

METaHOJIa U STaHOJIa Ha OPTraHU3M YeJIOBEeKa.

MHOroaTOMHBIE CIUPTHI (STHJICHTIMKOIb U TIUIEPUH): CTPOSHHE, (PU3MUECKHEe M XMMUYECKHE

CBOMCTBa (B3aMMOJCHMCTBHE CO MIEJIOYHBIMU METaUIaMHM, KauyeCTBEHHas peakuus Ha

MHOT0aTOMHbIE CHUPTHI). PU3NOIOTUYECKOE IEHCTBHE Ha OpraHu3M uenoBeka. [IpumeHeHue

TJIUIEpUHA U STUJICHTJIUKOJIS.

®enon. CtpoeHue MoJyeKynbl, (U3MUECKHE M XMMHUYECKHE CBOHCTBa (eHosia. TOKCHYHOCTh

¢deHona, ero puznonornyeckoe neiicTere Ha OpraHu3Mm 4enoseka. [lpumenenue gpenona
Tema 5.2. OcHOBHOE coJepxkaHue Y4eOHOro MaTrepuasa 4 OK 01
AJbpIernasl. VYpoxk 13. Anpaeruibl 1 KeTOHBI ((hOpMaibIeTH I, alleTalbIeT /I, alleTOH): CTPOSHUE, 2 OK 02
KapOoHOBEIE KUCTIOTEL. | (hU3HMYECKUE U XUMHUYECKUE CBOICTBA (PEaKIMK OKUCICHUS U BOCCTAHOBJICHHSI, KAYECTBEHHBIC OK 04
CroxHble 3¢upbl peaxiun), noJy4eHue U NpuMeHEeHNe

VYpok 14. OnHOOCHOBHBIE TpefAeibHbIE KapOOHOBBIE KHCIOTHI (MypaBbUHas M YKCyCHas 2

KHUCJIOTHI): CTpOeHHUE, PU3NIECKUE U XUMUYECKHE CBOMCTBA (OOIIME CBOMCTBA KHUCIOT, PEAKITUs

TepudUKaMK), TOIydeHue U npuMeHeHue. CTeapuHOBas M OJIEMHOBAas KHUCIOTHI Kak

MIPEICTaBUTENN BBICIINX KapOOHOBBIX KUCIOT. MblIa KaK COJIM BBICIIUX KapOOHOBBIX KUCIIOT, UX

MOIOIIIEE JEMCTBHE.

CrnoxHble 3(Upbl KaKk MPOU3BOJIHbIE KAPOOHOBBIX KUCIOT. ['uaponn3 ciaoxkHbIX 3gupoB. Kupsl.

I'uaponns xupos. [Ipumenenue sxupoB. bruongoruueckas posb )KUPOB
Tema 5.3. OcHOBHOE coJiepkaHue Y4eOHOro Marepuaia 4 OK 01
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VrieBoabl

VYpok 15. YrneBoabl: cocraB, KiaccH(UKaLus YIJIEBOJOB (MOHO-, M- M IOJIMCaXapu[bl).
['moko3a — mpocTedImmii MOHOCaxapua: OCOOEHHOCTH CTPOCHHS MOJIEKYINbI, (PU3NYECKUE H
XMMHUYECKHE CBOMCTBA IJIIOKO3bl (B3auMoneicTBue ¢ ruapokcuaom wmenu (II), okucnenue
aMMHaYHBIM pacTBOpoM okcuaa cepeopa (I), BoccTaHoBieHWE, OpOXKEHHE TITFOKO3BI),
HaX0XXJCHUE B IMPHUPOJIE, NPUMEHEHUE TIJIIOKO3bl, OMOJIOTHYECKass POJib B JKU3HEAEATEIbHOCTH
opranusma uenoseka. PorocunTe3. PpykTo3a Kak U30Mep INIIOKO3bI

OK 02
OK 04

Ypok 16. Caxapo3za — MpeACTaBUTENb JAWCAXapHUIOB, THIPOJIM3 Caxapo3bl, HAXOXKICHUEC B
MIPUPOJIC U TIPUMEHEHUE.

[Tonmcaxapuapl: Kpaxmal W IEJUTF0JI03a KaK HpUpOJHbIe moauMepbl. CTpoeHHe Kpaxmana U
IEJUTIONIO3BI, (PU3UIECKIEC M XMMHYECKHAE CBOMCTBA KpaxMalia (THIPOJIU3, KAaueCTBEHHAS PEaKIIHS
C MOJIOM)

Tema 5.4.
DOU3NKO-XUMHYECKUE
CBOICTBa
KHCJIOPOJIOCOICPIKAIIMX
OpraHUYECKUX
COETUHEHUN

OcHoBHOE CoOACPKAHUC yqeﬁuoro MaTepuaJia

[Ipaktuueckass pabora Ne 10. «Homenknarypa KHCIOPOAOCOAEPKAUUX OPraHUYECKUX
COCIIMHEHUI.

TpuBuanpHas M MEXIyHapoJaHAs HOMEHKIATypa, XUMHUYECKUE CBOWCTBA, CHOCOOBI MOTyYEHHS
CIUPTOB U (HDEHOJIOB, KAPOOHOBBIX KUCIIOT U 3(PUPOB, abACTUIOB M KeTOHOB. COCTaBICHHE CXEM
peakuuii (B TOM 4YHCIIE IO MPEAJOKEHHBIM IIETOYKaM MPEeBpPaAIICHH), XapaKTepU3YIOIINX
XUMHUYECKHE CBOMCTBA KUCIOPOAOCOACPKANIUX OPTaHNYECKUX COCIUHEHUN

N

[Tpaktuyeckas pabora Ne 11. «Xumudeckue u (pU3NYECKHE CBOWCTBA KHCIOPOJOCOJEpKAIIUX
OpPraHUYECKUX COECIUHECHUI.

[IpoBenenue, HaOMIONEHUE W OMNHMCAHUE JEMOHCTPALIMOHHBIX OIBITOB: TOPEHUE CIHPTOB,
Ka4eCTBCHHBIC PEAKIMU OJHOATOMHBIX CIUPTOB (OKucIeHHe 3TaHosa okcumoMm wmemau (1)),
MHOTOQTOMHBIX CIUPTOB (B3aUMOJIEHCTBUE ThullepuHa ¢ ruapokcunom menu (l1)), anmpaerngon
(oxucneHne aMMHa4YHbIM pacTBopoMm okcuaa cepebpa(l) u  ruapokcumom memm  (11),
B3aMMOJICHCTBHE KpaxMaJla C HOJIOM), M3y4eHHE CBOMCTB pacTBOPA YKCYCHOM KUCIIOTHI

OK 01
OK 02
OK 04

Pasnen 6. AzoTcoaep:ka

HUEC OPraHunYeCKue COCAMHECHUS

N

Tema 6.1.

OcHOBHOE cojiep:KaHNe Y4eOHOr0 MaTepuaJia

N

AMUHBI.
AMUHOKHUCIIOTHL.
benku

Ypok 17. AMUHBI: METWIaMUH — MPOCTEUIINI MPEICTaBUTENIb aMHHOB: COCTaB, XUMHUYECKOE
CTpoeHue, (prU3nuecKue U XUMUYECKHE CBOWCTBA, HAX0XK/IEHUE B IIPUPO/IE.

AMUHOKHCIIOTBl Kak aM(oOTepHble OpraHuvyeckue coeAuHeHus. Puznyeckue M XUMHUYECKHE
CBOMCTBAa aMUHOKHUCIOT (Ha mOpUMepe TIJHuIUHa). buonornyeckoe 3Hau€HUE AMHHOKHCIIOT.
Ilentuasl. benku kak npupoaHsie nonuMepsl. [lepBuuHas, BTOpUYHAs U TPETUYHAsI CTPYKTypa
0enkoB. XHMMHUYECKHE CBOMCTBa OEIKOB: THMAPOIIN3, J€HATypalus, KauyeCTBEHHbIE PEaKIMH Ha

OenKu

OK 01
OK 02
OK 04
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[TpakTrueckas padota Ne 12. «CBoiicTBa a30TOCOIEPIKAIMINUX OPraHUIECKUX COCTUHECHHIN.
dusznueckue U XUMHUYECKHME CBOWCTBA aMUHOB (peakuuu C KUCIOTaMH M TOpPEHUs) u
aMUHOKHCIIOT (Ha mpuMepe rauiuHa). HaGmonenue u onvcanue JEMOHCTPALIMOHHBIX OMBITOB:
JIeHaTypanus OCJIKOB IPU HATPEBAHHH, [IBETHBIC PEAKITUN OCITIKOB

Pasznen 7. BbicokOMOJIEKYJISIPHBIE COEINHEHUS

N

Tema 7.1.
ITmacTmaccsl.
Kayuyxu. Bonokna

OcHoBHoOe coJep:kaHHe Y4eOHOr0 MaTepuaJia

SN

[Ipaktrueckas pabora Ne 13. «CunHTe3, aHanMM3 W KiIaccu(PUKays BBHICOKOMOJIEKYIISIPHBIX
COCIMHECHUI»

OcHOBHbIE TOHSTHS XUMHH BBICOKOMOJIEKYJISIPHBIX ~COCAMHEHMUI: MOHOMEp, MOJHMeEp,
CTPYKTYpHOE 3BEHO, CTENEHb IOJUMEpU3ALMM, CpeaHsAs MoJeKyisipHas wmacca. OCHOBHBIE
METO/]Ibl CHHTE3a BEICOKOMOJIEKYIISIPHBIX COETMHEHUN — MOJIMMEPH3aIUs U MOJIUKOHICHCAIIHSL.
O3HakoMJIeHHE ¢ 0o0Opa3laMu MPUPOAHBIX M MUCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcC, Kay4dyKOB:
IJ1aCTMACCHI (MTOJIMATUIICH, TMOJUIPONIIICH, MOJUBUHIWIXJIOPH, TOJUCTHPOI); HATYpaIbHBIA U
CHHTETHYECKHE Kaydyku (OyTaqueHOBBIH, XJIOPONPEHOBBI W HM3OMPEHOBBIN); BOJOKHA
(HatypanbpHBIe (XJIONOK, IMIEPCTh, MIENK), HMCKYCCTBEHHBIE (alleTaTHOE BOJOKHO, BHCKO3a),
CUHTETHYECKHUE (KalpoH U JIaBCaH)

N

OK 01
OK 02
OK 04

ITpakTuueckas pabora Ne 14. «CTpyKkTypa ¥ CBOHCTBA OPraHUYECKUX BEIIECTB)»

Pasnen 8. Xumusi B ObITY U NPOU3BOJACTBEHHOI 1€ATEJIbHOCTH YeJI0BEKa

Tema 8.1.

XnMuueckme
TEXHOJIOTHU

B TTOBCETHEBHOM

1 Ipo(heCcCUOHATEHOM
JIeSITEILHOCTH YSJIOBEKa

ITpodeccrnoHaIbHO-OPUEHTHPOBAHHOE COICPKAHUE

VYpok 18. IlpaBuna 3KOJOTHMYECKH IEJIECOO0PAa3HOTO IMOBEIEHUs B OBITY M TpPYAOBOU
NESTEIbHOCTH B LEJSIX COXPAHEHMsI CBOETO 3J0POBbsl M OKpY)KaroIleW NPUPOIHON Cpenbl,
OIIACHOCTb BO3JECHUCTBHS HA XKUBbIE OPraHU3Mbl OPTaHUYECKUX BEIECTB OTIENIBHBIX KJIACCOB
(YyrieBomopopl, CHUPTHI, (DEHONBI, XJIOPOPraHWYECKHE MPOU3BOJHBIC, aNbJIETHAbI U [Ip.),
MIOKa3aTelb MPENEIbHO JTOIYCTUMON KOHIEHTPALMU U €70 UCIOJIb30BaHNE. XUMHUS U 3J0POBbE
YesioBeKa: MpaBuiia 0€30MacHOr0 UCIIOIb30BaHUS JIEKAPCTBEHHBIX MPENapaToB, ObITOBON XUMHUU
B [TIOBCE/IHEBHOM JKU3HU

VYpox 19. Pomp xumMum B 0OOECHEYEHUH IKOJOTHYECKON, SHEPTEeTHYECKOW W IHINEBOU
0€30MacHOCTH, Pa3BUTHH MEAMIIMHBI, CO3JAaHUM HOBBIX MaTepHanoB (B 3aBUCUMOCTH OT BHJA
poeCCUOHATBHON JIEATETLHOCTH ), HOBBIX MCTOUYHUKOB DHEPTUH (ATHTEPHATUBHBIC HCTOUYHUKH
sHepruu). [loHSATHE O HAyYHBIX METOAAaX I[IO3HAHUS BEUIECTB M XHMHUYECKUX PEAKITHIA.
[IpeacraBnenuss 00 oOMUX HAYYHBIX MPUHIUIIAX MPOMBIIIJICHHOTO TIOMYUYCHHsI Ba)KHEHITHX
BelIecTB (Ha mpUMepax MPOU3BOJICTBA aMMHAKa, CEPHON KHCIOTHI, METaHOJIIa)

[Ipaktuueckass pab6ora Nel5. «[IpumeHeHHE XMMUYECKUX BEIIECTB U TEXHOJOTHH C y4eToM
Oymyuieit nmpodecCHOHATBHON ASSITENEHOCTI.

OK 01
OK 02
OK 04
OK 07
K 1.3
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Pemenne Keﬁc-3anaq mo TEMaM: IHUIOCBBIC IIPOJAYKTBI, OCHOBbLI PAllMOHAJIBHOIO IIMTAHHA,
BaKHEHIIIHE CTPOUTCIIbHBIC W  KOHCTPYKIMOHHBIC  MAaTCpHUaJlbl, CEIIbCKOXO3SMCTBEHHOE
IIPOU3BOJACTBO, KpacCKH, CTCKJIO, KEpaMHKa, MAaTCpHalibl AJId SJICKTPOHHMKH, HaHOMATCpHAJIbI,
TCKCTUJIBHBIC BOJIOKHA, HWCTOYHHUKHU OSHCPTHUU, OPraHUYCCKUEC U MUHCPAJIbHBIC y,[[OGpGHI/IH,
JICKApCTBEHHBIC U KOCMCTHYCCKUEC IIPEIIaparThl, ObITOBas XHUMHA, MaT€puajibl U3 HCKYCCTBCHHBIX U
CHUHTCTUYCCKHUX BOJIOKOH

[IpakTrueckas padora Ne 16. 3ammra: [IpencraBieHue pe3ynbTaToB peIIeHUs Keic-3aad B 2
dbopMe MHHH-TOKIAAA (IOMYCKAETCsl HWCIOJb30BaHUE TpapUUecKuX | IPE3eHTAIIMOHHBIX
MaTepHayoB)
IIpomexyTouHas arrecTanus Mo qucHumInHe (nuddepeHIIMPOBAHHBIN 3a4eT) 2
Bcero 12
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3. VCJIOBUSI PEAJIM3AIIMUA TTPOTPAMMBI OBIIEOBPA3OBATEJILHOM
TACIHATITAHBI

3.1. Jlnsa peaam3anMud NPOrpaMMbl JUCHMILUIMHBI TPEIYyCMOTPEHbI CJieaylonue
crenuaabHble MOMeIeHusI:

VYuebOnsiii kabuHeT «O01e00pa30BaTEIbHbBIX TUCITATIIAHY .

—  JIocka yueOHas,

— pabouee MeCTO IpernoiaBaTes;

—  CTOJBI, CTYJbS (IO YUCITY O0yYaIOIIUXCS);

—  HarJsAHbIe MTOCOOUS (KOMIUIEKTHI Y4eOHBIX TAaOJIHII, TUIAKATOB);

—  TEXHHMYECKHE CpeJCTBa OOyUYEHHs: KOMIBIOTEP C YCTPOWCTBAMH BOCIIPOM3BEICHUS
3BYKa, MYJIbTUMEINA-TIPOCKTOP C SKPAHOM, YKa3Ka-IIPE3CHTEP IS TIPE3CHTALINH;

— o0opymoBaHue IS IPOBEACHUS MPAKTUICCKUX 3aHATHN (BUPTYAIbHBIC aHAJIOTH).

3.2. UndopmannonHoe odecnevenne peaju3amun NporpamMmmbl

Jis peanu3anuu TmporpaMMmbl  OMONMMOTEYHBIH (OHA 00pa30BaTENBHON OpraHU3aLUU
UMeeT TIIeyaTHble W/WINM DSJEKTPOHHblE 0Opa3oBaTelbHble M HHGOPMALMOHHBIE PECYPCHI,
PEKOMEHAYEMbIE JUTsl HCIIONBb30BaHMs B 00pa30BaTeIbHOM IIPOIIecCe:

3.2.1. OcHOBHbIE NleYaTHbIE U YJIEKTPOHHbIE U3TaAHUS

JI.1 Pymsutuc, I'.E. Xumus. bazosbiii ypoBenb: YueOnuk / I'.E. Pymsutuc, ®.I.
@®enpaman — Mocksa: Ilpocsemenne, 2025. — 336 c. — ISBN 978-5-09-124954-5. — Texkcr
asekTpoHHbIH // ObpazoBarenbHast mwiatdopma book.ru — URL: https://book.ru/book/957973

3.2.2. lonoJHUTEJbHbIE HCTOYHUKH
JI.2 Audunorenosa, 1. B. Xumus. ba3zoBsiii ypoBenb: 10—11 kmaccel: yuyeOHUK UIs

cpennero oobmiero oOpazoBanusi/ U. B. Aupunorenosa, A. B. badkos, B. A. [TonkoB. — 2-e
u3n., wcenp. W jgon.—  MockBa:  M3garemsctBo  FOpaiit, 2024. — 290 c. —
(O6meobpazoBarenpHbiii  muki). — ISBN 978-5-534-16098-7. — TekcT: 3neKTpOHHBINA //

O6pasoBarenbHas wiathopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/544870
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4. KOHTPOJIb n

OLIEHKA

OBIIEOBPA3OBATEJbLHOMN JUCIATLIUHBI

PE3YJIBTATOB

OCBOEHUA

KOHTponb ¥ OLEHKAa pacKpbIBAIOTCS 4Y€pe3 NUCLUILUIMHAPHBIE DPE3YyJbTaThl, YCBOCHHBIC
3HAHUS ¥ TPUOOPETEHHBIC CTYIACHTAMH YMEHHs, HaIpaBiCHHbIE HAa (OPMHUpPOBAHHUE OOIIMX H

npodeccuoHaNbHBIX KOMIETEHIIUH.

OK, IIK

Pa3zpgen/Tema

Tunbl oeHOYHBIX
MeponpUSTHIA

OK 01. Beibupatp ciocoObl perieHus
3a1a4 MpoQecCHOHATIBHOM eI TeIIbHOCTH
NPUMEHHUTEIBHO K Pa3IHYHBIM
KOHTEKCTaM

P1, Temal.1-1.7
P2 Tema2.1,2.2
P 3, Tema 3.1

P4, 6 Tema 4.1

P 5, Tema5.1-5.4

P 6, Tema 6.1
P7,Tema7.1

P &, Tema 8.1 IT-o/c

OK 02. Mcnonp30BaTh COBpEMEHHbBIE
Cpe/ICTBa TIOMCKA, aHAIN3a U
UHTEpIpeTanuy HHPOpMaIK, U
UH(POPMAIIMOHHBIC TEXHOJIOTHH IS
BBITIOJTHEHHMS 33124 POPECCHOHATBHON

P1,Temal2, 14,
16,17

P2, Tema2.1,2.2
P4, Tema4.1,4.2
P 5, Tema 5.2-5.4

NEATEILHOCTH P 6, Tema 6.1
P7,Tema7.1
P 8, Tema 8.1 I1-o/c
OK 04. P1, Temal.7

D¢ heKTUBHO B3aMMOIEHCTBOBATH U
paboTaTh B KOJUIEKTHBE U KOMaH/Ie

P2, Tema2.1,2.2
P4, Temad.1,4.2
P 5, Tema 5.2-54

P 6, Tema 6.1

P7, Tema7.1

Tewma 8.1 I1-o/c
OK 07. ConeiicTBOBaTh COXPAHEHUIO P 1, Tema 1.7
OKpYKarollIeu Cpeibl, P35, Tema 5.1

pecypcocOepexeHuIo, MPUMEHSTh 3HaHUS
00 U3MEHEHUH KJIMMAaTa, TPUHITUTIBI

OepeKIMBOTO MPOU3BOJICTBA, YIPPEKTUBHO
JIEWCTBOBATH B YPE3BbIYAMHBIX CUTYAIHSIX

P 8, Tema 8.1 IT-o/c

IIK 1.3 BrnaneTs HaBLIKAMH ITOATOTOBKHU
IOPUINYECKHUX JOKYMEHTOB, B TOM YHCIIE C
MCIONIb30BaHNEM MH(GOPMAITMOHHBIX
TEXHOJIOTHH

P 8, Tema 8.1I1-0/c

TectupoBanue
VYcrHblii onpoc
Pemenne pacu€rHbix 3a1a4
Habmonenue 3a xonom
BBITIOJIHCHUS TIPAKTUKO-
OPUEHTHPOBAHHBIX 3aJaHUI
[IpencraBnenue pe3yapTaToB
MPaKTUYECKUX U
1abopaTopHBIX padboT
[IpoBeaeHne XMMUYECKOTO
SKCIIEPUMEHTA
Brinosinenue
KOHTPOJIbHBIX
pabor 1o
paszzaesiaM AUCLUUILIUHBI
OneHka caMOCTOSATENBHO
BBITIOJITHEHHBIX 3aJJaHUHN
3amura peneHus Kec-
3aja4 (c yuetoM Oyayuieit
npodeccnoHanbHOMI
JESITEIIbHOCTH)
Brinonnenue 3amanui
MMPOMEKYTOYHOM aTTECTALNKU
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