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[Tpencenarens Xg/ C.I'. XirebnnkoBa

PASPABOTYUKMU:

XnebnukoBa Cpernana ['eHHagbeBHa, mpenogaBarenb benoMmopcko-OHexckoro —¢uiumana,
npejcenaTenb IUKIOBOW KOMHCCHH OOIIe00pa3oBaTeIbHBIX M €CTECTBEHHOHAYUYHBIX JUCIHUILTHH
benomopcko-Onexckoro ¢unmnana;

PaeBckas Dnnaga Dnusz0apoBHa, npenoaasarens beromopcko-OHexckoro guinana.

Pabouas mnporpamma oOmeoOpa3oBarenbHoro ydeOHoro mnpeamera bVYIL.04  Xumus
pa3zpaboranHa B coorBercTBUU ¢ DenepasbHbIM TOCYJapCTBEHHBIM OOpa30BaTENbHBIM CTAHJIAPTOM
COO, yrepxaennsM [Tpukazom MunucrepcTBa o0pazoBanus U Hayku Poccuiickoit deaepannn ot
17.05.2012 Ne 413 ¢ wu3MeHEHMSAMHM U JONOJHEHHAMH, DenepalbHbIM TIOCYJIapCTBEHHBIM
00pa30BaTEeNbHBIM CTAHAAPTOM CpPEJHEro NPO(PEecCHOHATBHOTO 00pa30BaHUs, YTBEPKICHHBIM
npukazoM MunuctepcTBa npocsemenusi Poccuiickoit @enepamuu ot 2 nexkadbps 2020 r. N 691, no
cneunanbHocT 26.02.06 Dxcruryararysi CyJJOBOrO 3J€KTpOOOOpYIOBaHUS M CPEJCTB aBTOMATHKH,
pUMEpHO pabouelt mporpamMmoii 001eo0pa3oBaTENPHOM TUCIUTIIUHEL TSl MPOdeCcCHOHATBHBIX
oOpa3zoBatenbHbIX opranuzanuii u IlonokeHneM o0 OCHOBHOW 00pa3zoBaTeIbHOM Iporpamme —
mporpamMme OATrOTOBKH criennanuctoB cpeanero 3seHa (IIpukas Ne 1034 ot 31.08.2021r1.), ¢ yuérom
Crparerun pa3sutus Bocriutanus B Poccuniickoit @enepaunu Ha nepuoa 1o 2025 roaa.
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1. OBILIIAS XAPAKTEPUCTUKA PABOYEN I[TPOI PAMMEBI

OBIIEOBPA3OBATEJIBHOI'O YYEBHOI'O ITIPEAMETA
«BYIL.04 XUMMUS»

1.1. Mecto yuyeOHOro mpeaMera B CTPYKType OCHOBHOH mpogecCHOHAILHON
o0pa3oBaTeJIbHOM MPOrPaMMbI

Oo6meoOpa3oBatenbHblii  yueOHbI npeamer «bBYIL.04 Xumus» sBisercs o00s3aTeNbHON
4yacTel0 0011e00pa3oBaTeIbHOrO 1MKiIa obpa3oBarenbHoll mporpammbl CIIO B coOTBETCTBHH C
OI'OC CIIO mo cnenuansHocTH 26.02.06 Dkcruryaramusi CyaoBOTO 3JIEKTPOOOOPYIOBAHUS H
CPEICTB aBTOMATUKH.

1.2. Ileu ¥ iIaHUpPYeMble pe3y/IbTaThl 0CBOEHHUSI y4eOHOI0 mpeMera:
1.2.1. llestu m 3agaum y4eOHOr0 nmpeaMeTa

Conepsxanue mporpammbl 001eo0pazoBaTenbHOro yuebnoro mpeamera «bYIL.04 Xumus»
HAIpPAaBIEHO Ha JOCTH)KEHHE PE3yJIbTaTOB €€ M3y4eHHUs B cOOTBEeTCTBUU ¢ TpeboBaHusiMu OPI'OC
COO c¢ yuerom npodeccronanbHoi HanpaBieHHocTrn @PI'OC CITIO u neneit u 3aay:

- (dopmupoBaHue y O0OyYarOImMXCA NPEACTABICHUS O XHUMHYECKOHW COCTaBIISIONICH
€CTeCTBEHHO-HAYYHOW KapTUHBI MHpa KaK OCHOBBI NPUHATHS PEIICHHH B JKU3HEHHBIX H
MIPOU3BOJICTBEHHBIX CUTYAIIHIX, OTBETCTBEHHOTO IMOBEJCHHS B IIPUPOJHON Cpee.

3anauu:

- copmupoBaTh MOHMMAaHHE 3aKOHOMEPHOCTEH NPOTEKAaHUS XMMHUYECKUX TMPOIECCOB U
ABJICHUM B OKpYKalOLIeW cpene, LEIOCTHOW HAYYHOM KapTUHbI MHpA, B3aWMOCBS3U H
B3aMMO33aBHCHUMOCTH €CTECTBEHHBIX HAYK;

- pa3BUTh YMEHHS COCTaBIATH (POPMYJIBI HEOPraHMYECKMX U OpPTraHMYECKHX BEIIECTB,
YpaBHEHUS XHMHUYECKHUX pEaKUud, OOBICHATH WX CMBICI, HHTEPIPETUPOBATh PE3YyIbTAThI
XUMHYECKHX IKCTIEPUMEHTOB,

- chopMHUpOBaTh HABBIKM MPOBEJCHHUS MPOCTEHIIMX XHMUYECKHUX 3SKCIEPUMEHTAIbHBIX
UCCJIEIOBaHUM C COOJIIOZACHUEM MpaBUil OE30MacHOr0 OOpalleHUs C BELIECTBAMU U J1a0OpaTOPHBIM
o0opynoBaHuEeM;

- Pa3BUTh YMEHHs HCIIONB30BaTh WHPOPMAIMIO XUMHUYECKOTO XapakTepa M3 pa3ImyHbIX
UCTOYHUKOB,;

- chopMHpOBATh YMEHUS TPOTHO3UPOBATH TOCIEACTBUS CBOCH JESITEIHPHOCTH U XMMHUYECKUX
HOPUPOHBIX, OBITOBBIX U MPOU3BOJICTBEHHBIX MPOLIECCOB;

- c(hopMHUpPOBaTh MOHUMaHNE 3HAYNMOCTH TOCTH)KEHUH XUMUYECKON HAyKN M TEXHOJIOTUH JUTS
Pa3sBUTHSI COLIMANBHOM U POU3BOJICTBEHHOM cep.

1.2.2. Ilnanupyemble pe3yJibTaTbl OCBOCHHSI 001e00pa30BaTeIbHOr0 y4eOHOIO INpeaMera B
coorBercTBUHU ¢ PI'OC CIIO n Ha ocHoBe ®T'OC COO
Ocoboe 3HaueHue yueOHbIi mpeamer umeet npu Gpopmuposanuu u pazsutuu OK u [IK



Koa
HAHMEHOBaHMHE
popMupyembIx
KOMIIeTeHIU

IlnanupyemMblie pe3yabTaTbl 00y4eHUs

OO0mue (IMYHOCTHBIE, METANIPEIMETHbIE)

IMpeamerHbie

OK 01. Beibupars

CIIOCOOBI
3a1a4

peleHus

po(hecCHOHATTLHOM

ACATCIIbHOCTH
IMPUMCHUTCIIBHO
pa3IndIHbIM
KOHTCKCTaM

K

B yactu TpyZ0BOrO BOCIIUTAHHUS:

- TOTOBHOCTh K TPYAY, OCO3HAaHUE LIEHHOCTH MacTepCTBa,
TPYIOJTIOOHE;

- TOTOBHOCTh K aKTUBHOH JIEATEITLHOCTH TEXHOJIOTHUECKON
u coLMaIbHON HaIpPaBIEHHOCTH, CIIOCOOHOCTh
WHUIAMPOBATh,  IUIAHUPOBATH M CAMOCTOSITENILHO
BBITIOJHATH TaKyIO JESTEIbHOCTH;

- HWHTEpeC K pa3nuuHbIM cdepam MpodhecCHOHATEHON
JESITENIbHOCTH.

OBnanenue YHUBEPCATbHBIMU
MO3HABATEIILHBIMU JICHCTBUSMU:

a) 0a30BbIC JJOTUYECKUE JICHCTBHUS:

- CaMOCTOSITENIbHO (OpPMYyTUpPOBaTh U aKTyaJIM3UpPOBATh
npo0iieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBATh CYLIECTBEHHBIH MPHU3HAK WJIM OCHOBAHUS
JUISL CpaBHEHUSI, Ki1accuuKauu U 00001eHHS;

- OMpeAeNATh eI AeSITeIbHOCTH, 3aaBaTh MapaMeTpsl U
KPUTEPHUH UX JTOCTIKEHUS,

- BBUBJIATH 3aKOHOMEPHOCTH U
paccMaTpUBaeMBIX SIBICHUSIX;

- BHOCHTb KOPPEKTHBBI B JIEATEIBHOCTb, OLEHUBATH
COOTBETCTBUE pE3YAbTATOB IIENISIM, OICHUBATH PUCKH
MOCJEICTBHUM JeSITeIbHOCTH;

- pa3BHBaTh KPEaTUBHOE MEBIIUICHAE TPH PEIICHUH
KU3HEHHBIX TPo0JIeM;

0) 0a30BBIC UCCIIETOBATEIIBCKUE ACHCTBUSA:

- BIAJeTh HaBBIKAMH Y4eOHO-HMCCIEIOBATENbCKONH U
NPOCKTHOH  NESATETHbHOCTH,  HaBBIKAMH  pa3pelIeHUs

y9eOHBIMU

NpoOTUBOpPCUNA B

- BIAJIETh CUCTEMON XMMHYECKHMX 3HAHUM, KOTOpas BKIIIOYAET:
OCHOBOIIOJIArarolue TMOHATUSA (XUMUYECKUH DJIEMEHT, aToM,
ANIEKTPOHHAs 000JI0UKa aTOMa, S-, P-, 0-2JIEKTPOHHBIC OPOHTAIIH
aTOMOB, UOH, MoOJIEKY1a, BaJICHTHOCTb,
JJIEKTPOOTPULATEIBHOCTD, CTENEHb OKHUCIEHUS, XUMHUYECKas
CBSI3b, MOJIb, MOJISIPHAsl Macca, MOJISIPHBIN 00BbEM, YIiIepOaHbIN
CKeJeT, (YHKUMOHaNbHas TIpylmna, paaukal, H30MepHus,
U30MEPbI, TOMOJOTHYECKHI psAJ, TOMOJIOTH, YIJIEBOAOPOJBL,
KHCJIOPO/- W a30TCOJEprKalllue COEAMHEHUs, OHOJIOTHYECKU
aKTHUBHBIC BeIIeCTBa (YIJICBOIBI, >KHUPBI, OEIKH), MOHOMED,
IOJIUMEDP,  CTPYKTYPHOE  3BEHO,  BBICOKOMOJEKYJISIPHBIE
COEMHEHUS, KPUCTAJUIMYECKAsi PEIIeTKa, TUIIbl XUMHUYECKUX
peaxkuuin (OKMCIIUTENBHO-BOCCTAHOBUTEIIBLHBIE, 9K30-U
SHJOTEPMUUYECKHE, PEaKIMK HOHHOTO OOMEHa), pacTBOp,
JJIEKTPOJINUTHI, HEDJIEKTPOJIUTHI, INEKTPOJINTUYECKAS
JUCCOLMAIUS,  OKHUCIUTENb, BOCCTAHOBHUTENIb,  CKOpPOCTbH
XUMHUYECKON pEaKLUU, XMUMHUYECKOE PAaBHOBECHE), TEOPUH H
3aKOHBI  (TE€OpUS XHMMHUYECKOTO CTPOEHHUS OpraHuYecKuX
BeniectB  A.M.byrnepoBa, TeOpHs  DIIEKTPOJIUTUYECKOU
auccounanuu, nepuoauyecknit 3akon .M. Menneneesa, 3akoH
COXpPaHEHMsI MaccChl), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3BIK
XUMUHU, (AKTOJOTHYECKUE CBEJECHUS O CBOWMCTBaX, COCTaBe,
MOJy4YeHUH M 0€30MaCHOM  HCIOJb30BaHUM  Ba)KHEHIINX
HEOPraHWUYECKUX U OpPraHWYeCKUX BEUIECTB B OBITY H
MIPaKTUYECKON AESITEIbHOCTU YEJI0OBEKA;

- YMETb BBISABIATH XapaKTepHblE MPU3HAKK M B3aUMOCBS3b
W3Y4YEHHBIX NOHSTHH, NMPUMEHATh COOTBETCTBYIOLINE IMOHSITHS
IIpH ONUCAaHUM CTPOEHUS U CBOMCTB HEOPraHMYECKUX H




npo0Jem;

- BBISIBJISITH IMPUYIUHHO-CJICACTBCHHBIC CBiA3HU n
AKTyaJIM3UpOBAaTh  3ajayy, BbBLIBUI'aTb  THUIIOTE3Yy €C
pE€UIICHUA, HaXOAWUTh aprymMeHTbl g O0Ka3aTCIbCTBa

CBOMX YTBEpXKACHMH, 3aJaBaThb NapaMeTpbl M KpUTEpUU
peleHus;

- AHAaJIM3UPOBATh IMOJTYYCHHBIC B XOJAC PCHICHUA 3aJadun
pe3yJIbTaThl, KPUTUYECKH OLIEHHBATH HUX JOCTOBEPHOCTD,
IMPOrHO3UPOBATh UBMCHCHUC B HOBBIX YCJIIOBUAX,

- YMETb IE€PEHOCUTb 3HAaHUA B II03HABATEIBHYIO U
IMPAKTUYCCKYIO obacTu KU3HEACATCIIBHOCTH,

- YMETb MHTEIPUPOBAaTh 3HAHUSA W3 Pa3HbIX MPEIMETHBIX
o0OJacTei;

- BBIJBUIAaTb HOBBIE MWJEH, INpe/laraTb OPUTHHAJIbHbBIE
moAXoJbl U pCUHICHUA,

- CHOCOOHOCTh MX HCHOJb30BAHUS B IO3HABATEIBHOW MU
COLIMAJIBHON ITPAKTHUKE

OpraHHN4YCCKUX BCIICCTB W HUX HpeBpameHHﬁ; BBIABJIISITH
B3aUMOCBSI3b ~ XMMHUYECKMX 3HAaHUH C  TOHATUSAMH U
IpCACTABICHUAMU APYTHUX CCTCCTBCHHOHAYYHBIX MPCAMCETOB,

- YMETb UCIOJIb30BaTh HANMEHOBAHUS XUMHUECKUX COCTUHCHUI
MEXKIYHAPOJHOTO COK3a TEOPETUUYECKON U MPUKIATHON XUMUH
¥ TpPUBUAIBHBIC HAa3BaHUs BAXXKHEHWINIMX BEHIECTB (ITUJICH,
alieTW/IeH, TIHIepuH, (eHon, ¢GopManbpaerua, YyKCycHas
KUCJIOTa, TJIMIWH, yrapHbId ra3, YIJIEKUCIBIH Ta3, aMMHUaK,
ramcHasd HM3BCCTb, HCramcHasad HU3BCCTb, IIMThEBAs1 COAa H

JIPYTHUX), COCTaBJISITh bopMyIbI HEOPraHUYECKUX H
OpFaHI/I‘ICCKI/IX BCIICCTB, ypaBHeHI/Iﬂ XUMHNYCCKUX peaKHI/If/'I,
OOBSCHATL  MX  CMBICHT,  IOATBEPKJATh  XapaKTEpPHBIC
XUMHUYCCKUC CBOfICTBa BCIICCTB COOTBCTCTBYIOHII/IMI/I
SKCHEPUMEHTAMM U  3alMCSIMU  YPaBHEHUM XUMHUYECKUX
pEaKLHnii;

- yYMeTb YCTAHABJIMBATh IPUHAJIEKHOCTh  HM3YUYEHHBIX

HEOPTaHWYECKUX M OPraHMYECKUX BELIECTB K ONPEACICHHBIM
KJIaccaM U IpyIIaM COCIUHEHHM, XapaKTepU30BaTh UX COCTaB U
BaOXHEHIIIME CBOMCTBA; ONMPEAENATh BUIbl XUMUYECKUX CBS3EU
(xoBasieHTHAsl, WOHHAs, METAJUIMYeCKas, BOJOPOJHAs), THUIIBI

KPUCTAJUTMYECKUX ~ PEIIETOK  BEIIECTB; KJIACCHU(PUIIUPOBATH
XMMHYECKHE PEaKLNH;
- chopMupoBaTh MIPEJCTABICHUS: 0 XAMHYECKON

COCTAaBIIAIOLIEH €CTECTBEHHOHAYYHON KapTUHBI MHpA, PpOJIH
XUMHUHM B TI03HAHUU SBJIEHUN NpUpPOAbI, B (HOPMHUPOBAHUU
MBIIUICHUSI W KYJIbTYPbl JIMYHOCTH, €€ (YHKIHOHAIBHON
IPaMOTHOCTH, HEOOXOAUMOM AJIsl pEeIIeHUs TPAKTUUYECKHUX 3a]1a4
U DKOJOTHYECKH OOOCHOBAaHHOTO OTHOLIEHHS K CBOEMY
3JI0pOBBIO U IPUPOAHOMH cpefe;

- YMeThb NPOBOJUTH pPACUYEThl MO XUMHUECKUM (opMmyiaaMm U
YPaBHEHUSAM XHMHUYECKHX peakUuid C  HCIOJIb30BAHUEM
(¢u3NYeCKUX  BENUYMH, XapaKkTEepU3YIOIIMX  BeElecTBa C
KOJMYECTBEHHOW CTOPOHBI: Macchl, oObemMa (HOpMallbHbIE
yCIOBUSI) Ta30B, KOJMYECTBA  BEIIECTBA;  MCIIOJIb30BATh




CUCTCMHBIC XWUMHYCCKUC 3HAHUA I HNPUHATHA pCIJ_IeHI/If/’I B
KOHKPETHBIX JKU3HCHHBIX CUTYyalUsAaX, CBJA3aHHBIX C BEIICCTBAMU
" UX IMPUMCHCHHUEM

OK 02.
Hcnonb3oBarh
COBpPEMEHHBIE
CpeAcTBa  TOMCKA,
aHayM3a U
WHTEPIIPETAINN
uHpopmanuu u
UH(POPMALIMOHHEIE
TEXHOJIOTHH TUIS
BBITTOJIHEHUS 33724
npodeccuoHanbHOM
JeSITeTbHOCTH

B o0nacTu IeHHOCTH HayYHOTO MMO3HAHUSA:
- ¢OPMUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKU U OOILECTBEHHOU

IIDAaKTUKH,  OCHOBAaHHOIO  HA  Juajore  KyjibTyp,
CHOCOOCTBYIOLIETO  OCO3HAaHMIO  CBOErO0  MecTa B
IIOJIMKYJIETYPHOM MHUPE;

- COBEpILICHCTBOBAHHME  S3BIKOBOM U  YUTATEIBbCKOMN

KYJbTYPbl KaK CPEJICTBA B3aMMOACHCTBUS MEXIY JIFOAbMHU
Y [I03HAHUs MUPA;

- OCO3HAaHHE IICHHOCTH  HAy4YHOH  JIESATEIbHOCTH,
TOTOBHOCTb OCYIIECTBIIATh MPOEKTHYIO "
UCCIIEIOBATEIbCKYIO0 JCSITEIbHOCTh WHIMBHIYaTbHO H B
rpymme.

OBnanenue YHUBEPCATbHBIMU y4eOHBIMU

MO3HABATEJIbHBIMU AEHCTBUAMMU:
B) paboTa ¢ uHpopmauei:

- BJaJAC€Tb HaBbIKaMH IIOJIY4YCHUA I/IH(I)OpMaI_II/II/I n3
HCTOYHUKOB Pa3HBIX THIIOB, CaMOCTOATCIBbHO
OCYHICCTBJIATL  IIOUCK, aHAJIU3, CUCTEMATHU3allI0 U

MHTEPIIPETalNIi0 HH(OPMALUK Pa3IMYHBIX BUJOB U (opM
IIPE/ICTABIICHUS;

- CO3/1aBaTh TEKCTHl B DPA3IMYHBIX (popmarax ¢ y4eTom
Ha3zHaueHUs MHPOPMALIUK U 1IeJIeBON ayTUTOPUHU, BEIOUpast
ONTUMAJIbHYIO (POPMY IIPEICTaBICHUS U BU3yaIU3aliy;

- OLIEHUBATh JJOCTOBEPHOCTb, JIESTUTUMHOCTh MH(OpMAIIHH,
€€ COOTBETCTBHE IIPAaBOBBIM U MOPAIBHO-ITUYECKUM

HOpMaM;
- HCIONb30BaThb  CpeACTBa  HMH(MOPMALMOHHBIX U
KOMMYHHKAIIHOHHBIX TEXHOJIOTUI B peleHnn

KOIHUTUBHBIX, KOMMYHUKATUBHBIX MW OpPraHU3allMOHHBIX

- YMETh IUIAHUPOBATH U BBINOJIHATH XUMUYECKUN IKCIEPUMEHT
(mpeBpallleHUss OpraHUYECKHUX BEIIECTB MPU HarpeBaHUH,
MOJyYeHUE STWJIEHA M U3YYEHHE €ro CBOMICTB, KauyeCTBEHHbIC
peaKkiuu Ha aupJerujbl, Kpaxmall, YKCYCHYIO KHCIOTY;
JeHaTypauus O€JNKOB TpU HArpeBaHUU, I[BETHBIC pPEAKIHU
OCJIKOB; TMPOBOAWTH PEAKIIMU HOHHOTO OOMEHA, OIpPEACIAThH
Cpeay BOIHBIX PaCTBOPOB, KAUECTBEHHBIE PEAKIIUU Ha CyJb(aT-,
KapOOHAaT- W XJOPUI-aHHOHBI, Ha KAaTHOH aMMOHHUS; pEIIaTh
SKCIEpUMEHTaJIbHbIE 3a7ayd 1o TemMaM 'Metamwibsl" u
"Hemetaymibl") B COOTBETCTBMM C IpaBWJIAMHU TEXHHUKHU
0e30MmacHOCTH Mpu 00pallleHnH ¢ BEIIECTBAMU U JTaOOPaTOPHBIM
000pyIOBaHMEM; TMPEIACTABIATH PE3ylbTaThl XHUMHUYECKOTO
JKCIIepUMeHTa B (opMe 3alKicH YPaBHEHH COOTBETCTBYIOLINX

peakimii ¥ (OPMYIHPOBATH BBIBOJBI Ha OCHOBE OTHX
pE3yNbTaTOB;
- yMeTh  aAHAJIM3UPOBaTh  XUMHYECKYI0  HH(pOpMaluio,

MONTy4aeMyl0 U3 Pa3HbIX HMCTOYHHKOB (CPEICTB MacCOBOM
nHpopmanuu, cetb IHTEpHET U Apyrue);

- BJIaJIETh OCHOBHBIMU METOJIAMH HAYYHOT'O MO3HAHUS BEILECTB
U XUMUYECKUX  sIBIIeHWH  (HaOmrofeHue,  HW3MEpEeHue,
SKCHEPUMEHT, MOJECIUPOBAHNUE);

- YMETh NPOBOJUTH PACUETHl MO XUMHUYECKUM (PopMysiam Hu
YpaBHEHUSIM XMMHUUYECKMX pEaKkUMil C  HCIHOJb30BaHUEM
(GU3UYECKUX  BEIWYWH, XapaKTEPHU3YIONIUX  BEIIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: MacChl, OoObeMa (HOpMallbHbIE
YCJIOBHSI) Ta30B, KOJWYECTBA BEMICCTBA;  HMCIOJB30BATh
CUCTEMHBIE XMMHUYECKHE 3HAHUS JUIsl NPUHATHS pPELICHUH B
KOHKPETHBIX KU3HEHHBIX CUTYAIIHIX, CBI3aHHBIX C BEIECTBAMHU
U UX IPUMEHEHUEM




3a1a4 ¢ coOM0ACHNEM TpeOOBaHUN HPrOHOMUKH, TEXHUKH
0€30MacCHOCTH, THTHEHBI, PeCypcocOepekeH s, MPaBOBBIX

u TUYECKUX HOPM, HOpM UHPOPMAITMOHHOK
0€30I1aCHOCTH;
- BIQJCTh HABBIKAMHU  PACIO3HABAaHHWS W  3alIUTHI

uH(popMalu, HTHPOPMAIIMOHHOM 0€30MaCHOCTH JIMYHOCTH

OK 04.
DddexkTuBHO
B3aMMO/ICHICTBOBATh
u paboratb B
KOJUICKTHUBE u
KOMaHjie

- TOTOBHOCTb K CAaMOpPa3BUTHUIO, CAMOCTOSATEIbHOCTH U
CaMOOIIPEIEIICHUIO;

-OBJIaJICHUE  HaBBIKAMU  y4e€OHO-HCCIIEIOBATEIbCKOM,
MIPOEKTHOM U COLMATIBbHOMN ESTEIbHOCTH;

Osnanenue YHUBEPCAIbHBIMHU KOMMYHHUKATHBHBIMHU
NENCTBUSIMU:

0) cCOBMECTHasl I€SITEIIbHOCTD:

- IOHUMATh U UCIOJIb30BaTh MPEUMYILIECTBA KOMAaHIHON U
UHAUBUAYaJIbHON paboThI;

- OpUHUMATh  LEJIW  COBMECTHOM  JESATENIbHOCTH,
OpraHU30BBIBATh M KOOPJAWHUPOBATH JCHCTBUSA 10 €€
JOCTH>KEHHIO: COCTaBIIATh IUIaH JACMCTBUM, pacnpeneisiTh
poiM ¢ y4eTOM MHEHUW Y4YaCTHUKOB OOCYXKIaTh
pe3yNbTaThl COBMECTHON PaOOTHI;

- KOOPJIMHUPOBATh W BBINOJHATHE PabOTy B YCIOBHUSX
peallbHOTO,  BHUPTYaJdbHOTO ¥ KOMOWMHHPOBAHHOTO
B3aUMOJCHCTBUS;

- OCYLIECTBJISITh TO3UTUBHOE CTPATErMUYECKOE MMOBECHUE B

pa3IMYHBIX  CHUTYyallUsIX, MPOSIBISATH TBOPYECTBO H
BOOOpakeHUE, OBITh NHUITUATUBHBIM.

OsmageHne YHUBEPCAITbHBIMU pEryJISITABHBIMU
JEUCTBUSIMU:

T) IPUHATHE ce0s U IPYTUX JIOACH:

- IPUHHMMATh MOTHUBBI M apryMEHTBl JPYrUX JIOAEH Npu
aHaJIM3€e Pe3yJIbTaTOB JIEATEIbHOCTH;

- NpU3HaBaTh CBOE IPaBO M IpaBO JPYrMX JIOAEH Ha
OIINOKH,

- YMETh IUIAHUPOBATH U BBIIOJHATH XUMUYECKUN HKCIIEPUMEHT
(mpeBpallleHUsT OPraHMYECKHX BEIIECTB MpPH HAarpeBaHHH,
[IOJlyYE€HUE STWJIEHA M U3YYEHUE €r0 CBOMICTB, KauyeCTBEHHbIE
peakuu Ha albJIeruipl, Kpaxmal, YKCYCHYI KHCIIOTY;
JeHaTypanus OCNKOB TpPU HArpeBaHUM, I[BETHBIC PEAKIIMU
O€NKOB; MPOBOJUTH PEAKIMM HOHHOTO OOMEHa, OMpeesiTh
Cpeay BOJHBIX PacCTBOPOB, KAUECTBEHHBIE PEAKIINU Ha CyIb(aT-,
KapOOHAT- M XJIOpUI-aHUOHBI, Ha KAaTHOH aMMOHWUS; pellaTh
SKCIEPUMEHTAIbHBIE 3a7auyd 1o TeMaMm "Meramibl" U
"Hemeramipl") B COOTBETCTBUM C TPAaBHWIAMH TEXHHUKHU
0€30MMacHOCTH MpHU 00pallleHUH C BEIIECTBAMU U JIJAOOPaTOPHBIM
0o0OpyJOBaHUEM; MPEACTABIATh PE3yJIbTaThl XMUMHUYECKOTO
JKCIIEpUMEHTa B (OopMe 3alKicH YPaBHEHUH COOTBETCTBYIOLINX
peakiuii u  (OpMyIUpPOBaTH BBHIBOJBI HA OCHOBE JTHX
pe3yJIbTaToB




- Ppa3BUBAThb CIIOCOOHOCTh TOHHMATh MHUp C TNIO3UIIHMU
APYyroro 4€jioBEKa

OK 07. | B o6macTu 3K0JIOTHYECKOTO BOCITUTAHUS - chopMHupOBaTH MIPE/ICTaBJICHUSA: 0 XUMHYECKOH
CopeiicTBOBaThH - chopMHUPOBAaHHOCTH  JKOJOTHMYECKOW  KYJIBTYPBI, | COCTABISIOMICH €CTECTBEHHOHAYYHOW KAapTUHBI MHUPA, POJIH
COXPaHEHHUIO MOHUMAaHUe BIIUSTHUS COLIMAJIbHO-9KOHOMHMYECKUX | XUMHHM B T[IO3HAHUM SIBJICHUM NpUpOIbl, B (OPMHUPOBAHUU
OKpYKaroIen IPOIIECCOB HA COCTOSHHE TMPHPOJHOW W COLMAIBHOM | MBIIUICHUS W KYJIbTYPbl JMYHOCTH, €€ (YHKIHOHAIBHON
Cpenbl, Cpellbl, OCO3HAHME II00ATIBHOTO XapaKTepa 3KOJOTHYECKUX | TPAMOTHOCTH, HEOOXOUMOMN [Tl pelIeHHs] MPAKTUYECKUX 3a/1a4
pecypcocOepexkeHu | mpodiem; U OKOJOTMYECKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
10, NPUMEHSTH | - [JaHUPOBAHUE M  OCYIIECTBICHHE JEHCTBUI B | 3OPOBBIO U MIPUPOAHON Cpee;
3HAHUA 00 | OKpyKaromed cpee Ha OCHOBE 3HAaHUS  IIEJIeH | - yMeTh COONIOaTh MpaBUIIa HKOJOTHYECKH IIeNIECO00Pa3HOTO
WU3MEHEHUU YCTOHYHMBOTO Pa3BUTHUS YEIIOBEUECTBA; MOBeIeHUsT B OBITY M TPYAOBOM MAESATETBHOCTH B IENSIX
KJIUMaTa, MPUHLMIBI | - AKTUBHOE HENpPUITHE JCHCTBUM, NPUHOCALIMX BpEJ | COXPAHEHUS CBOErO 3J0POBbsl M OKPYXKAIOIIEW MpUPOIHON
OepexIINBOro OKpYXKarolle cpene; CpeIbl; YYHUTHIBATH OINACHOCTh BO3JCUCTBUS HA IKHUBBIC
IIPOU3BO/ICTBA, - yMEHHE IIPOrHO3UPOBATh HEeOJIarONpUSITHBIE | OPraHU3Mbl ~ ONPEAENEHHBIX  BELIECTB, IIOHMMas  CMBbICI
3¢ dexTuBHO 9KOJIOTHYECKHE MOCTIEICTBUS MpeaNPUHIMAEMbIX | TOKa3aTeNs MPeAeIbHON JOMYCTUMON KOHIICHTPAIHH
JIEHCTBOBATH B | ACMCTBUM, IPENOTBpALIATh UX;
Ype3BhIYAITHBIX - pacildpeHHe OmbITa JESTeNbHOCTH SKOJIOTHYECKON
CUTYaLUAX HaIpPaBJIEHHOCTH;

- OBJaJIeHHE HaBbIKAMH Yy4eOHO-HCCIIE0BATENIbCKOM,

IIPOEKTHOM U COLIMAIIBHON JEATEIIBHOCTH
[IK 1.3.| - TrOTOBHOCTh K CaMOpa3BUTHUIO, CAMOCTOSITEIbBHOCTH U | - c(OpMUPOBAHHOCTh MPEJCTABIECHUN: O XUMHYECKON
OKCIUTyaTUpOBaTh CaMOOIIPEIEIICHHIO; COCTAaBIISIIOLIEH €CTECTBEHHOHAYYHOM KapTHUHBI MHUpPA, POJIH
CyJIOBBIE B yacTtu Tpy10BOro BoCuTaHUS: XUMHHM B TI03HAHUU SBJIEHUN NpUpPOAbI, B (HOPMHUPOBAHUU
JHEPreTUYECKHE - TOTOBHOCTb K TPYJY, OCO3HAHHE LIEHHOCTH MAacTE€pPCTBA, | MBIIUIEHUS M KYJIbTYpbl JIMYHOCTH, €€ (PYHKIMOHAIBHOM
YCTaHOBKH TpYyAOJI00ue; IPaMOTHOCTH, HEOOXOAUMOM AJIsl peIlIeHUs TPAKTUUYECKHUX 3a]1a4

- TOTOBHOCTb K aKTMBHOH JI€ATEIBHOCTH TEXHOJIOIMUECKON
u coLMaIbHOU HaIpaBJIE€HHOCTH, CIOCOOHOCTh
UHUIMUPOBATh,  IUIAHUPOBaTb M CaMOCTOSITENIBHO
BBITMIOJHATH TaKYIO JESTEIbHOCTD;

- UHTEepeC K pa3IuuHbIM cdepam MpodeccuoHATbHON
JeSITeIbHOCTH.

B o0nactu 3K0710ruyecKoro BOCIIUTaHUS:

U DKOJIOTHYECKH OOOCHOBAaHHOTO OTHOLIEHHS K CBOEMY
3II0OPOBBIO W IPUPOIHOI cpee;

- BJIaJICHUE CUCTEMOHl XWUMHUYECKUX 3HAaHUHM, KOTopas
BKIIIOYAET:  OCHOBOIIOJIATAIONIME  TMOHATHS  (XUMHUYECKUH
JNIEMEHT, aTOM, OJJIEKTPOHHAas o0oiodka aroma, S-, p-, d-
AJIEKTPOHHBIE OPOUTAIIM aTOMOB, HOH, MOJIEKYJa, BAJICHTHOCTb,
JIEKTPOOTPHUIIATEILHOCTh, CTENEHb OKHCICHMS, XUMHUYECKast




- chOopMUPOBAaHHOCTH  JKOJOTMYECKOW  KYJBTYpHI,
IIOHMMAaHHE BIIUSTHUSA COLIMAJIbHO-3KOHOMMYECKHUX
IIPOLIECCOB HA COCTOSIHUME MPUPOJHOM M COLMAIBHOU
Cpefibl, OCO3HAaHUE TI100aIbHOrO XapaKTepa YKOJOIrMUECKUX

npo0Jem;
- IUIAHUPOBaHME U  OCYUIECTBIEHHE JIEHCTBUM B
OKpY)KallIlleW cpele Ha  OCHOBE  3HAHUA LNl

YCTOMYMBOI'O pa3BUTHUS YEJIOBEUECTBA;

- AKTUBHOE HEIpUATUE JCUCTBUN, IPUHOCSIIIUX BpeEL
OKpY’Karolllel cpeae;

- YMEHHE MIPOTHO3UPOBATH
9KOJIOTHYECKHUE MOCJIEACTBUS
JICMCTBUM, IPEAOTBPAILATD UX;

- pacHIMpeHuE€ OIbITa ACATEIBHOCTH HKOJOTMYECKOU
HaIpPaBJIECHHOCTH;

OsnajeHue YHUBEpCaIbHBIMHU
MM03HABATEJIbHBIMU JEHCTBUSMH:

a) 0a30BbIC JJOTUYECKHE JICHCTBHS:

- CaMOCTOSITeNIbHO (OPMYJIUPOBATh U aAKTyaIM3UPOBATh
mpo0IieMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- BHOCHUTb KOPPEKTHUBBI B JAEATEIbHOCTb, OIICHHUBATh
COOTBETCTBUE pE3YJIbTATOB LEJSAM, OLEHUBATh PUCKHU
MMOCJICICTBUI IEATCILHOCTH;

0) 6a30BBIC UCCIIEIOBATEIIBCKUE ACHCTBUSA:

HeOIaronpusITHHIE
HpeIIPUHIMAEMBIX

y4eOHBIMU

- BBISBJIIATD IMPUIUHHO-CJICACTBCHHBIC CBsA3HU n
AKTYAJIIM3UPOBATH 3aaavy, BBIABHUI'AaTh TUIoTesy €€
PCIICHMA, HAXOAWUTh APTYMCHTBI IJId J0Ka3aTCIbCTBa

CBOMX YTBEp)KICHMH, 3aJaBaTh HapaMeTpbl MU KPUTEPHUU
peleHus;

- AHANU3HUPOBATh IMOJIYYEHHBIE B XOJ€ PELICHHS 3aJauu
pe3yNbTaThl, KPUTUYECKH OILIEHWBATh WX JOCTOBEPHOCTD,
IIPOrHO3MPOBATh U3MEHEHHE B HOBBIX YCIIOBHSIX;

- yYMeThb TNEPEHOCUTh 3HaHUSA B TIO3HABATEIbHYIO U
NPAaKTUYECKYIO 00JIACTH KHU3HEIEATEIbHOCTH;

CBSI3b, MOJIb, MOJISIPHASI Macca, MOJIAPHBIN 00bEM, YIIepOIHBIN
cKejeT, (yHKUMOHAIbHAs TpyHmna, paaukan, H30MepHs,
HM30MEphI, TOMOJIOTHYECKUN psil, TOMOJIOTH, YIJIEBOJOPOIbI,
KHUCJIOPOJI- U a30TCOJEpIKAaIlIUe COEAUHEHHUS, OMOJOTUYECKH
aKTUBHBIC BelIecTBa (yrJeBOIBI, JKUPBI, OCJIKH), MOHOMED,
NOJIUMEpP,  CTPYKTYPHOE  3BEHO,  BBICOKOMOJIEKYJIIPHBIE
COCIMHECHUS, KPUCTAUIMYECKAsT PELIETKA, TUIbl XUMHUYECKUX
peakuuit (OKHCITUTENbHO-BOCCTAHOBUTEIIBHBIE, 9K30-U
SHJIOTEPMUUYECKHE, pEaklMM HOHHOTO OOMEHa), pacTBOp,
3JIEKTPOJIUTHI, HEAJIEKTPOJIUTHI, 31EKTPOJIUTUYECKAS
JTUCCOIMAIUs,  OKHUCIHUTENIb, BOCCTAHOBUTEIb,  CKOPOCTH
XUMHYECKON pPEaKIMi, XUMUYECKOE DPaBHOBECHE), TCOPHUH U
3aKOHBI  (TEOpUSI XUMHUYECKOTO CTPOCHUSI OPraHUYeCKHX
BemectB  A.M. bByrnepoBa, Teopusi 3NEKTPOJIUTUUYECKON
Jquccounanuu, nepuoandeckuil 3akod .M. MenneneeBa, 3aK0H
COXPAaHEHUS MAacCChl), 3aKOHOMEPHOCTH, CHUMBOJUYECKHI S3BIK
XUMHUH, (AKTOJIOTHYECKUE CBEICHUS O CBOMCTBaX, COCTaBe,
NOJlyYeHUU U  OE30MaCHOM  HCIIOJIb30BAHMM — BaKHEHUIIUX
HEOPraHUYECKHMX ¥ OpPraHMYeCKUX BEIIECTB B OBITY U
NPaKTUYECKON JEATENbHOCTH YEI0BEKA;

- c(hOpMUPOBAHHOCTh yYMEHHUH BBIABISITH XapaKTEpPHBIC
NPU3HAKK WU B3aUMOCBS3b H3YUYEHHBIX MOHSATHH, MNPUMEHATH
COOTBETCTBYIOIIHME TOHITHS TIPU OMMMCAHUK CTPOEHUS U CBOWCTB
HEOPTraHWYECKUX U OPraHMYECKUX BEILIECTB M UX MPEBPAILECHUI;
BBISIBJIATh B3aMMOCBSI3b XMMUYECKHX 3HAHUH C TOHSTHIMHU M
MPEACTABICHUSIMU APYTHX €CTECTBEHHOHAYYHBIX IIPEIMETOB;

- cOopMHUPOBAHHOCTh YMEHHI HCIOJIb30BaTh HAUMEHOBAHUS
XUMHUYECKUX COETMHEHUI MEXIYHapOIHOIO Coro3a
TEOPETUUECKON U MPUKIIATHON XUMHUH U TPUBUAIIbHBIE HA3BaHUS
BOKHEHIINX BelIECTB (ITHIICH, AlleTHIICH, TJIMIEPHH, (EeHOT,
dbopmanpierun, yKCycHas KHCIIOTa, TJIHMIIMH, YTapHBIA ras,
VIIEKHUCIIBIA a3, aMMUaK, TallleHas W3BeCTh, HeramieHas
W3BECTh, TUTHEBAs COJa W JPYTHX), COCTABIATH (HOPMYIIBI
HEOPraHUYECKHUX U OPraHMYECKUX BEIIeCTB, YpPABHEHHS
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- YMETh MHTEIPHPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX
obnacreii;
B) pabota ¢ napopmarmeii:

- BIAJETh HaBBIKAMHU TONy4YeHUs uWHpopManuu wu3
WCTOYHHKOB pa3HBIX THIIOB, CaMOCTOSITEIILHO
OCYILIECTBIISATh ~ MOUCK, AaHaJIW3, CHUCTEeMaTU3allMi0 U
WHTEPIIPETANNIO UH()OPMALIUY PA3IUYHBIX BHIOB U (HOpM
MIPEJICTABIICHUS.

OsgaaacHue YHUBEPCAIbHBIMU KOMMYHUKATUBHBIMHU
NENUCTBUSIMU:

0) cCOBMECTHasl I€SITEIIbHOCTD:

- IOHUMATh U MCIIOJIB30BATh MPEUMYIIECTBA KOMaHIHON U
WHUBUIYTBHON pabOTHI;

- [pUHUMATh I COBMECTHOM  JCSATEIbHOCTH,
OpPraHW30BBIBATh W KOOPAWHHUPOBATH JICHCTBUS TIO €€
JIOCTHIKCHHUIO: COCTABIIATH IUIAH JCHCTBHIA, pacHpeieiisaTh

poiM C y4eTOM MHEHUW YYaCTHHUKOB OOCYXKIaTh
pe3yNIbTaThl COBMECTHON paOOTHI.

OsgnageHue YHUBEPCAIbHBIMU pETyISTUBHBIMU
JEUCTBUSIMU:

T) IPUHATHE ce0s U IPYTUX JIOACH:

- IPUHMMATh MOTHUBBI M apryMEHTBl IPYIMX JIIOJIEH IpU
aHaJIM3€ Pe3yJIbTaTOB JIEATEIbHOCTH;

- INIpU3HaBaTh CBOE IPaBO M IpaBO JPYIMX JIOAECH Ha
OLINOKHU

XUMHYECKHX pEaKIUi, OOBSACHATH HMX CMBICI; IMOATBEPKIAThH
XapaKTepHbIE XUMHYECKHE CBOICTBa BELICCTB
COOTBETCTBYIOIIMMH SKCIEPUMEHTAMU U 3alHUCSIMHU YpaBHEHUN
XUMHYECKHUX PEaKIIHii;

- BIIaJICHUE OCHOBHBIMH METOJAaMU HAY4YHOTO [O3HAHUS
BEIIECTB M XUMHYECKHUX SBJIEHUN (HAOII0/IeHNe, HU3MEpeHUe,
SKCIEPUMEHT, MOJICIIMPOBAHNE)

IIK 3.2. CoOmomaTs

MeEpBI
PEOCTOPOKHOCTH
BO BpeMs IIOTPY3KH,
BBITPY3KHU u
obpareHus c
OTIACHBIMU u

BPEAHBIMH TpPy3aMHU

- TOTOBHOCTh K CaMOpa3BUTHIO, CAMOCTOSTEIILHOCTH H
CaMOOIIPE/ICIICHHIO;

B yactu Tpy10BOro BOCIIUTAHUS:

- TOTOBHOCTh K TPYIY, OCO3HAHHE IEHHOCTH MacCTEepCTBa,
Tpyaoooue;

- TOTOBHOCTE K aKTUBHOU ACATCIIBHOCTHU TEXHOJIOTHYECKOU
u COITHAITbHOU HaIpaBJICHHOCTH, CIIOCOOHOCTH
HHUIIUUPOBATH, IJIaHUPOBATh u CaMOCTOATECIIBHO

- c(OpPMUPOBAHHOCTh ~NPEJCTABICHUNA: O XUMHUYECKOU
COCTaBJIIOIIECH €CTECTBEHHOHAYYHOW KapTUHBI MHpA, POJIH
XUMHUH B TIO3HAHWUU SIBIEHUN TPHUPONABI, B (HOPMHUPOBAHHUH
MBIIIUICHUSI W KYJIbTYPhl JIMYHOCTH, €€ (YHKIIMOHAJIBHOMN
IrPaMOTHOCTH, HEOOXOANMOM AJIsl PEeIIeHHUs TPAKTHYECKHUX 3a]1ad
U DKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEGHHUS K CBOEMY
370POBbIO U IPUPOIHOMN CPEJE;

- BJIQJICHUE CUCTEMOM XUMHUYECKHUX

3HAHWM, KOTOpas

10
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BO BpeMs peiica

BBITIOJIHSITH TAKYIO JICSITEIbHOCTD;
- HHTEpeCc K pa3iuuHeiM cdepam MnpodeccuoHaNbHON

JESTEIIbHOCTH.

B o6nacTy 5K0510rn4eckoro BOCIUTAHUA:

- chOopMUPOBAHHOCTH  JKOJOTMYECKOW  KYJBTYpHI,
IOHUMaHHe BIIMSIHUSA COLMAJIbHO-3KOHOMHUYECKUX

MPOLECCOB HA COCTOSIHUE MPUPOAHOM M COUUAIBHOU
Cpelbl, OCO3HAHME III00ATBHOTO XapaKTepa 3KOJOTHYECKIX

npo0Jem;
- IUIAHUPOBaHME M  OCYIIECTBICHUE JIEHCTBUHM B
OKpYKalIlleW cpele Ha  OCHOBE  3HAHUA  LieJled

YCTOMUYMBOIO Pa3BUTHS YEJIOBEUECTBA;

- AKTUBHOE HENpUATUE JCUCTBUN, IPUHOCSIIIUX BpeEL
OKpY’Karolllen cpeae;

- yMeHUue MIPOTHO3UPOBATH
9KOJIOTHYECKHUE MOCJIEACTBUS
JIEMCTBUM, IPEAOTBPAILATD UX;

- pacHIMpeHuE€ OIbITa ACATEIbHOCTH HKOJOTMYECKOU
HaIpaBJICHHOCTH;

OsnaneHue YHUBEpCATbHBIMHU
MMO3HABATEIILHBIMU JICHCTBUSIMHU:

a) 0a30BbIC JJOTUYECKHE JICHCTBHS:

- CaMOCTOSITeNIbHO (OPMYJIUPOBATh U aAKTyaIM3UPOBATh
npo0iieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- BHOCUTh KOPPEKTHUBBI B JESATEIHHOCTh, OILICHUBATh
COOTBETCTBUE PE3YNbTATOB LEJISAM, OLEHUBATh PHUCKHU
MMOCJICICTBUI IEATCILHOCTH;

0) 60a30BBIC UCCIICIOBATEIIBCKUE ACHCTBUS:

HeOIaronpusITHEIE
HpeIIPUHAMAEMBIX

y4eOHBIMU

- BBISIBJIATDH IMPUYIUHHO-CJICACTBCHHBIC CBsA3HU n
AKTYAJIIM3UPOBATH 3aaavy, BBIABHUT'ATh THUIIOTE3y €€
pE€UIICHUA, HaXOAWUTHL AaAPryMmMCHTBI IJId O0Ka3aTCiIbCTBa

CBOMX YTBEp)KICHMH, 3aJaBaTh HapaMeTpbl U KPUTEPHUU
peleHus;
- AHANM3HUPOBATh IMOJIYYEHHBIE B XOJ€ PELICHHs 3aJauu

BKJIIOYAET:  OCHOBONOJIAralolue  MOHATHS  (XMMUYECKUU
JJIEMEHT, aTOM, O3JIEKTPOHHAas o0ojoYka aroma, S-, p-, d-
3JIEKTPOHHBIE OpOUTATIN aTOMOB, MOH, MOJIEKYJa, BAJICHTHOCTb,
3JEKTPOOTPULATENIBHOCTh, CTENEHb OKHMCICHUS, XMUMHUYECKas
CBSI3b, MOJIb, MOJISIPHASI Macca, MOJIAPHBIN 00bEM, YIIepOIHBIN
cKeJeT, (yHKUMOHAIbHAs TpyHmna, pajukan, H30MepHs,
HM30MEpbI, TOMOJIOTHYECKUN psil, TOMOJIOTH, YIJIEBOJOPOIbI,
KHUCTIOPOJI- U a30TCOJEpIKAaIlUe COEAUHEHHUS, OMOJOTHYECKU
aKTUBHBIC BeliecTBa (yrJeBOIbI, JKUPBI, OCIKH), MOHOMED,
NOJIUMEpP,  CTPYKTYPHOE  3BEHO,  BBICOKOMOJIEKYJIIPHBIE
COCIMHECHUS, KPUCTAUIMYECKAs PEHIeTKA, TUIBl XUMHUYECKUX
peakuuii (OKHCITUTENbHO-BOCCTAHOBUTEIIBHBIE, 9K30-U
SHJOTEPMUUYECKHE, pEaKIMH HOHHOTO OOMEHa), pacTBOp,
3JIEKTPOJIUTHI, HEAJIEKTPOJIUTHI, 3JEKTPOJIUTUYECKAS
JTUCCOIMAIUs,  OKUCIHUTENIb, BOCCTAHOBUTEIb,  CKOPOCTh
XUMHYECKON pPEaKIMi, XUMUYECKOE DPaBHOBECHE), TEOPHUH U
3aKOHBI  (TEOpUSI XUMHUYECKOTO CTPOCHUSI OPraHUYeCKHX
BemectB  A.M. byrnepoBa, Teopusi 3IEKTPOJIUTUUYECKOH
ayccounanuu, nepuoandeckuii 3akon /.M. MenneneeBa, 3aKoH
COXPAaHEHUS MacCChl), 3aKOHOMEPHOCTH, CHUMBOJIUYECKHH S3BIK
XUMUHU, (PaKTOJIOTUYECKHE CBEICHUS O CBOMCTBax, COCTaBe,

NOJYy4eHUH U Oe30MacHOM  MCIIOJB30BAaHMM — Ba)KHEMIIUX
HEOPraHWMYECKUX U OpPraHMYecKMX BEIIeCTB B OBITY U
IIPAaKTUYECKON NEATEIBbHOCTH YEI0BEKA;

- c(OpMHUPOBAHHOCTh YMEHHUU BBIABIATH XapaKTEpHBIE

IIPU3HAKU U B3aWMOCBSI3b HW3YYEHHBIX IOHATUN, IPUMEHSTH
COOTBETCTBYIOLIME MOHATUA MPHU OMUCAHUU CTPOCHHS U CBOMCTB
HEOPraHWYECKUX U OPraHUYECKUX BELIECTB U UX MPEBPALICHUN;
BBISIBJISITh B3aMMOCBSI3b XMMHUYECKUX 3HAHUN C TOHATHSAMU U
MPEJCTABICHUSAMH APYTUX ECTECTBEHHOHAYYHBIX PEIMETOB;

- copMHUPOBAHHOCTh YMEHHH HCIOJIb30BAaTh HAWMEHOBAHMUS
XUMHYECKUX COEMHEHHI MEXIYHApOIHOIO coro3a
TEOPETUYECKON M MPUKIIATHOW XUMHUHU U TPUBUAJIbHBIE HA3BAHUS
BOKHEHIINX BEWIECTB (ITHJIEH, aleTHJIeH, TIIMIEPHH, (EeHO,

11
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pE3yJIbTaThl, KPUTUYECKH OIICHUBATh UX JOCTOBEPHOCTH,
IPOTHO3UPOBATH H3MEHEHHE B HOBBIX YCIIOBHSX;

- yMeThb TNEPEHOCHTh 3HAHHMSA B II03HABATEILHYIO WU
NPaKTHYECKYIO 00IaCTH KU3HEACATSIIHOCTH;

- YMETh MHTEIPHPOBaTh 3HAHUS U3 PA3HBIX MPEIMETHBIX
obnacreii;

B) pabota ¢ napopmarmeii:

- BIAJETh HaBBIKAMHU TONy4YeHUs uWHpopManuu wu3
WCTOYHHKOB pa3HBIX THIIOB, CaMOCTOSTEIIFHO
OCYLIECTBJISATh  TIOMCK, aHalu3, CHUCTEMATU3ALMI U
WHTEPIIPETANNIO UH()OPMALIUY PA3IMYHBIX BHIOB U (HOpM
MPEJICTABIICHUSI.

OsgnajgeHue YHUBEpPCAIbHBIMU KOMMYHUKATUBHBIMHU
NENCTBUSIMU:

0) cCOBMECTHasl I€SITEIIbHOCTD:

- IOHUMATh U HCIOJIb30BATh MPEUMYIIECTBA KOMAaHIHON U
WHIUBUTyaJIbHON PabOThI;

- TOpUHUMATh  I[EJIM  COBMECTHOM  JICSITCIIBHOCTH,
OpPTaHW30BBIBATh W KOOPAWHHPOBATH JICHCTBUS IO €€
TOCTHIKEHHUIO: COCTABIIATH IUIAH ACHCTBHIMA, pachpenensiTh

poiM ¢ y4eTOM MHEHUW Y4YaCTHHUKOB OOCYXKIaTh
pe3yNIbTaThl COBMECTHON paOOTHI.

OsgnageHue YHUBEPCAITbHBIMU pETYJISITUBHBIMU
JEUCTBUSIMH:

T) IPUHATHE ce0s U IPYTUX JIOACH:

- IPUHMMATh MOTHUBBI M apryMEHTHl IPYIMX JIIOJEH IpU
aHaJIM3€ Pe3yJIbTaTOB JIEATEIbHOCTH;

- INpU3HaBaTh CBOE MpPaBO M IpaBO JPYrMX JIOAEH Ha
OIINOKHU

(dopmanpaerua, yKCyCcHash KHCJIOTa, TJMIMH, yrapHbBIA ras,
YIJEKHUCIIBIA a3, aMMUaK, TallleHas W3BEeCTh, HeEramieHas
U3BECTh, MUTHhEBAs COJA W JAPYTUX), COCTABIATH (HOPMYJIBI
HEOPraHWYECKUX U OPraHWYeCKHX BEILECTB, YPaBHEHUs
XUMHUYECKHX PEAKIMH, OOBSICHATh MX CMBICH; TMOATBEPKIATh
XapaKkTepHbIE XUMUYECKUE CBOMCTBA BEILIECTB
COOTBETCTBYIOIIMMH JKCIIEPUMEHTAMU U 3alMCSIMU YPaBHEHUU
XUMHUYECKUX PEAKLUM;

- BJIAJCHUE OCHOBHBIMH METOJAaMU HAy4YHOI'O IO3HAHUSA

BEIIECTB M XUMHYECKHUX SBJICHUH (HAOIIOJEeHUE, H3MEpEeHHUE,
9KCIIEPUMEHT, MOJIEJIUPOBAHUE);
- c(OpMUPOBAHHOCTh, ~ YMEHUU  cOONMIOJaTH  MpaBHiIa
9KOJIOTUYECKH I1eJIeco00pa3sHOro TOBEACHUS B OBITY H
TPYJIOBOM JIEATEIBLHOCTH B LIEISAX COXPAHEHUS CBOETO 310POBbS
U OKPYXKAaIOIIEW IPUPOJHOM CpEIbl; YYHUTHIBATH ONACHOCTh
BO3JICUCTBUS HA KUBBIE OPraHU3Mbl ONPENEIECHHBIX BELIECTB,
MIOHUMAas CMBICT TIOKa3arejid MpPeAesIbHOM  JIOIMYyCTHUMOM
KOHLIEHTpaluu
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2. CTPYKTYPA U COAEP KAHUE OBILIEOBPA3OBATEJIBHOI'O YYEBHOI'O

MNPEAMETA
2.1. O0beM yueOHOro npeaMera M BUAbI y4eOHOI padoThI

Buna yueOHoii padoThl

O0BeM B yacax

O0bem o0pa3oBaTe/IbHON NPOrpaMMbl Y4eOHOI0 peaMera 80
B T.4.

OcHoBHOe co/iep:KaHue 75
BT. U..

TEOpETHUECKOe 00yUueHue 46
1abopaTOPHBIE 3aHATHS 29
IIpodeccnoHanbHO-OPHUEHTHPOBAHHOE CO/IeP:KaHMe (COdep:KaHue 5
MPUKJIAJTHOT0 MOYJIsA)

BT. Y..

TEOpeTUIeCcKoe 00yueHue 5

IIpome:xxyTounas arrecranusi B popme qudpepeHIUPOBAHHBIN 3a4eT

13




14

2.2. TemaTHuyecKkuii NJIAH M colep:KaHNe Y4eOHOT0 NpeaMeTa

HaunuMmeHoBaHHe Conep:xanue yueOHOro MaTepuaJia (OCHOBHOE U MPO(ecCHOHAILHO-OPHMEHTHPOBAHHOE), OB LeM 1aCOE dopmupyembie
pa3esioB U TeM JabopaTopHble 3aHATHUS, NPUKJIATHON MOIYJIb KOMIIeTeHIIUH
1 2 3 4
Pa3zgen 1. OcHOBHBbIC MOHATHSA U 3AKOHLI XUMHU 4
Tema 1.1. OcHoBHOE coep:kaHue 4 OK 01
OcHoBHBIE
HOHSTHS 1. OcHoBHBIC TIOHATHUS XUMHH. BeriecTtBo. ATomM. Mosekyna. XUMHUYECKHA 3JIEMEHT. AJIJIOTPOTHS. 2
3AKOHBI XHMHH [IpocTteie u cnoxHbie BemecTBa. KaueCTBEHHbIM M KOJIMYECTBEHHBIM COCTaB BEIIECTB. XUMHUYECKHUE
3Haku 1 popmynbl. OTHOCUTENBHBIE aTOMHAs ¥ MOJIEKYJIsipHas Macchl. KonruecTBO BellecTBa.
2. OcHOBHBIC 3aKOHBI XUMHH. CTeXHOMETpHs. 3aKOH COXPAHEHHS MACChl BEIIECTB. 3aKOH MTOCTOSTHCTBA 2
COCTaBa BEIIECTB MOJICKYJISIPHOM CTPYKTYphL. 3aKOH ABOTajpo W CIEACTBUS U3 Hero. PacuerHsie
3a/laud HAa HaXOXKIEHUE OTHOCHUTEJIbHOM MOJEKYJISIPHOW MaccChl, OIpPEAEICHHE MacCOBOM JOJU
XUMHYECKHUX DJIEMEHTOB B CII0KHOM BEIIECTBE.
Pa3znen 2. OcHOBBI CTPOEHUS BelleCTBA 6
Tema 2.1. OcHoBHOe coaep:kaHue 4 OK 01
CTtpoenne aToMoB
XHMAYECKHX 1. CoBpemenHass Mojeiab CTpoeHHs aroMa. CHUMBOJIMYECKUH S3BIK XUMUU.XUMHUYECKUH DJIEMEHT.
371€MEHTOB W OnektpoHHas KoHpuUrypanus aroma. Krmaccupukamus XUMHUECKHX 3JEMEHTOB (s-, P-, d-3JeMeHTHI). 5
npupoaa BanenTtHble  onekTpoHel.  BanmeHTHOCTh.  DNIEKTpOHHAas ~ NpUpOJAa  XHMHYECKOH  CBS3H.
XHMHYECKOIi DIIEKTPOOTPULIATENBHOCTb.
CBA3H
2. VonHas xuMuyeckasi cBsi3b. MOHHas CBsI3b KaK CBSI3b MEX]y KaTHOHAMH W aHHOHAMH 3a CUEeT 2

ANEKTPOCTATUYECKOT0 MpUTsHKeHUs. Kiaccu@ukanus HMOHOB: MO COCTaBy, 3HAKY 3apsija, HAIUYHUIO
rupaTtHoi 06onouku. MoHHBIE KpucTammueckue pemeTkd. CBoicTBa BEHIECTB ¢ MOHHBIM THUIIOM
KPUCTAJUTMYECKON PEIIETKH.

3. KoBaneHTHas xuMuyeckas CBsi3b. MexaHU3M OOpa30BaHMs KOBAaJCHTHOW CBS3U (OOMEHHBIN U
JIOHOPHO-AKIENITOPHBIN). DIIEKTPOOTPUIIATEILHOCTh. KoBasieHTHBIC TOJIApHAsT W HETOJSpHAs CBS3H.
KpatHocTh KOBaJIeHTHOM CBA3U. MoJEKyJsipHbIE U aTOMHBIE KpUCTa/NIMueckue pemeTku. CBoiicTBa
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BCIICCTB C MOJICKYJIIPHBIMA U ATOMHBIMU KPHUCTATINIMYECKNMU PCHICTKAMMU.

4. Merannudeckas cBsa3b. MeTanueckas KpUCTAJUINYCCKAA PCIICTKA U MCTAJUIMYCCKAA XUMHUYCCKaA
CBsA3b. DH3MYECKHE CBOWCTBA METAJIOB. AFpeFaTHI)Ie COCTOSAHHA BCIICCTB M BOAOPOJHAsA CBA3b.
TBep):[oe, KHUIKOC U ra3006pa3ﬂoe COCTOSAHHA BCUIICCTB. Hepexoz[ BCIICCTBA M3 OAHOTO arp€raTHoro
COCTOsSHUA B IPYTOC. BOI[OpO,Z[HaH CBA3b.

Tema 2.2. OcHoBHoOe coepkaHue 2 OK 01, OK 02
IMepuoguveckuii
3aKOH H 1. Ilepmoamyeckass cucrema xumuuyeckux i3nemeHToB J[.M. MenpaeneeBa. PU3MUYECKUN CMBICTT 2
nepuommueckas | [lepuonudeckoro sakona JI.U. Menneneesa. 3aKOHOMEPHOCTH HM3MEHEHHS CBOHCTB XMMHYECKHX
cHcTeMa AJIEMEHTOB, 00pa3yeMbIX HMMH TPOCTBIX U CIIOKHBIX BEIIECTB B COOTBETCTBHHM C TOJOXEHHEM
ynementos J.M. | XMMHYECKOTO OJIEMEHTa B Ilepnonnueckorr cucreme. MHUPOBO33pEHYECKOE M HAYYHOE 3HAYCHUE
Menjeaeesa [lepuonnueckoro 3akonHa J[[.M. MenneneeBa. Ilpornoser JI.JMI. MenneneeBa. OTKpbITHE HOBBIX
XUMHUYECKUX IJIEMEHTOB.
Pa3pnen 3. CtpoeHue U CBOMCTBA HEOPraHUYeCKHUX BelleCTB 12
Tema 3.1. OCHOBHOE COlep/KAHUE 12 OK 01, OK 02,
Kaaccnduxanus, OK 04
nomenkJaarypa u |1. IIpeamer neopranndeckoit xumun. Knaccuduxanus Heopranuueckux BemecTs. IIpocTeie u cioxkHbIe
cTpoeHuUe BeniecTBa. OCHOBHBIE KJIACChI CIIOXHBIX BEIIECTB (OKCUbI, THAPOKCUIBI, KUCIOTHI, coJin). B3anMocBs3b 5
HEOPraHMYeCKHX |HEOPraHMYECKMX BENIECTB. ATperaTHble COCTOSHMA BemlecTtBa. Kpucrammmueckne U amopgHbIe
BeLIECTB BEIECTBA.
2. Kucnotel 1 ux cBoiicTBa. KHCIIOTBI Kak 3JIEKTPOIUTHI, MX KJIACCU(PUKALUS IO PA3TUIHBIM IPU3HAKAM.
XVUMUYECKHE CBOWCTBA KHUCJIOT B CBET€ TEOPUHU DIEKTPOIUTHUYECKON muccouuanuu. OcoOEHHOCTH 5
B3aMMOJICHCTBUSI KOHLIEHTPUPOBAHHON CEpHOM M a30THOM KHUCIOT ¢ MeTaulaMu. OCHOBHBIE CIIOCOOBI
MOJIYYeHUS] KUCIIOT.
3. OcHoBanust W WX cBoicTBa. OCHOBaHHWS KaK 3JICKTPOJHUTHI, MX KJIACCU(PUKANUS IO Pa3THIHBIM
npu3HaKaM. XUMHUYECKHE CBONCTBA OCHOBAaHUM B CBETE TEOPUHU IIIEKTPOJUTHUYECKON IMCCOLUALNH. 2

Paznoxenne HepaCTBOPUMBIX B BOJI€ OCHOBAaHUN. OCHOBHBIE CIIOCOOBI TTOTYYSHHUSI OCHOBAHHH.

15




16

4. Oxcuppl U ux cBoiictBa. Coneobpa3zyromiue u Hecoreoopasyromue okcuabl. OcHOBHBIE, aM(OTEpHBIE
U KHUCJIOTHBIE OKCHJbI. 3aBHCHUMOCTh XapaKTepa OKCHUJA OT CTEIEeHHU OKHUCICHHUS OO0pa3ylolIero ero
MeTaiia. XMMUYecKue cBoicTBa OKCuA0B. [lomyuenue okcuios.

JlaGopaTopHbie padoThI

JlaGopaTtopnas padota Nel. M3ydeHne xapakTepHBbIX CBOWCTB KHUCJIOT U OKCHJIOB.

JlabopaTtopnast pabota Ne2. V3yueHnue xapakTepHbIX CBOWCTB OCHOBAHUMU U COJICH.

Paznen 4. Xumuyeckue peakunu

Tema 4.1. Tunbl |OCHOBHOe cO/lep:KaHUE OK 01
XMMHYECKHX
peakimu 1. Knaccudukaiuss ¥ TUIIBI XUMUYECKUX PEAKIMH C y4yacTHEM HEOpPraHMYEeCKUX BemiecTB. Peaxiuun
COCIMHEHUS, pa3JjOXKEeHHs, 3aMmeleHusi, oomeHa. CocTaBleHUE YPaBHEHMH pEaKIMil CcoeIuHEHUS,
paslioKeHus1, 3aMeIlleHUs, 0OOMeHa, B T.4. peakuuii roperus. Karanutuueckue peakuuu. OOpaTumbie 1
HEOoOpaTUMBIE PEaKIUH.
2. OKHMCIHUTENbHO-BOCCTAHOBUTENNbHBIE ~ ypaBHEHMs.  Peakuuu  OKUCIEHHUS-BOCCTAHOBIICHMS.
Crenenb okucnenus. OKUCTUTENh U BOCCTaHOBUTENb. COCTABJICHHE W YPAaBHUBAHHE OKHCIUTEIHHO-
BOCCTAHOBUTENBHBIX PEAKIMl METOJIOM 3JIEeKTpOHHOro OanaHca. OKHCIUTENBHO-BOCCTAHOBUTEIBHbBIE
peakuuu B TNPUPOAE, NPOU3BOJACTBEHHBIX TMPOLECCAX W  JKU3HEICATEIBHOCTH  OPraHU3MOB.
Knaccudukanust XaMUUeCKUX peaKIiiuid.
Pasnen 5. Kuneruvyeckune U TepMOANHAMHYECKHE 3aKOHOMEPHOCTH NPOTEKAHUS XUMHYECKUX PeaKkIuii
Tema 5.1. OcHoBHOe coiep:kaHne OK 01, OK 02
CkopocThb
XUMHUYECKUX 1. Cxopocth XxuMHUYECKHUX peakiuuil. [loHATHE O CKOPOCTM XHMHYECKUX pPEakIui. 3aBUCUMOCTh
peaxkumii. CKOPOCTH XUMHUYECKUX PEaKIUid OT pPa3NUYHBIX (aKTOPOB: MPHUPOIBI PEAruPYIONIUX BEIIECTB, HX
XuMHu4ecKoe KOHLICHTPAIUHU, TEMIIEPATYPBI, IOBEPXHOCTH COMPUKOCHOBEHHS U UCIIOIB30BaHUS KaTaJIu3aTOPOB.
paBHOBecHe OOpaTuMOCTh XUMHUYECKUX peakiuid. XMMHUYECKOEe PaBHOBECHE M €ro CMEIIEHUE TMOJ JACHCTBUEM

pa3aMuHbIX (aKTOpPOB (KOHLEHTpPAlLMsS PEeareHTOB WJIM MPOAYKTOB pEakluH, JaBICHHUE, TEMIIeparypa)
JUISL CO3/1aHMsI ONTHMAJIBHBIX YCIOBUHU IPOTEKaHHUs XUMHUYecKux npoueccos. IIpunnun Jlelllarense.
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DIIEKTPOIIHU3.

Pa3gesn 6. Bona. PacTBopbl

Tema 6.1. OcHoBHOE coep:kaHue OK 01, OK 02,
Bopa. PacTBopsbl. OK 07
DIIEKTPOJIHTHYEC 1. Bona. Bognsie pecypcenl 3emmn. PactBopsl. PactBopenue. Boma kak pactBoputens. PactBopuMocTs
Kasi Jucconnanusi | BEUECTB. 3aBMCUMOCTh PACTBOPMMOCTH Ta30B, KMJIKOCTEH M TBEPABIX BEIIECTB OT pa3JIMYHBIX
(hakTOpOB.
2. PacTBOpeHne kak (Gu3MKO-XUMHUYECKHH mporecc. PactBopel. CriocoObI MPHUTOTOBIICHHUSI PAaCTBOPOB.
PactBopumocTs. MaccoBast nonist  pacTBOpeHHOro BemiecTBa. (CMBICHT TOKa3aTens MpeaesibHO
JOMYCTUMOMN KOHIICHTPAIIMH U €r0 UCIIOJIb30BaHUE B OLIEHKE HKOJIOTMUYECKOil 0€30MacHOCTH.
3. IIpaBmia 3KOJOTHYECKH IEIECOO00PA3HOTO MOBEACHUS B OBITY U TPYAOBOW JEATCIHHOCTH B IEISIX
COXPAHEHHUS CBOETO 3/I0POBbS M OKPYXAIOIICH MPUPOIHOI Cpelibl; OMACHOCTh BO3ICUCTBUS HA KUBBIC
OpraHU3MbI ONIPEICTICHHBIX BEIIECTB.
4. Teopus nsnekrpoauTHuecko aucconranuu. WoOHBL. OIEKTPONUTHI, HEINEKTPOJIUTHL. Peakuuu
noHHOro obOmena. CocTaBleHHE peaklUUid HOHHOTO OOMEHa IYyTeM COCTaBICHHUS HX MOJHBIX U
COKpAIIIEHHBIX HOHHBIX ypPaBHEHHI. 3aaHus Ha COCTaBJICHHUE MOHHBIX peakuuidi. CTeneHb
ANEKTPONUTHYECKOM nucconuanuu. CUIbHbIE U ca0bie MEeKTPOIUThl. OCHOBHBIE MOIOKEHUS TEOPUU
ANEKTPOIUTHUECCKON uccoruanuu. Kucmorsl, OCHOBaHMS M COJU KaK JIEKTPOJIUTHI.

Paznen 7. Meranuabl 1 HeMeTaaiabl

Tema 7.1. OcHoBHOe coiep:kaHne OK 01, OK 02

duzuko-

XUMHYeCKHe 1. Mertannsl. O0uue ¢pu3ndecKkue U XMMUIECKUE CBOMCTBA MeTauioB. CriocoObI OydeHHs. 3HAYCHUE

CBOIiCTBA METAJJIOB U HEMETAIIOB B MIPUPOAE U KU3HEAESITEIIbHOCTH YEJIOBEKA M OpraHu3MoB. MeTamioTepMusl.

MeTALJIOB U [Tupometamnyprus, THAPOMETALTYprus U diekTpomeTautyprus. CruiaBpl 4YepHbIE M IIBETHBIC
HeMeTaJLJIOB Koppo3sus MeTamioB: BUIbI KOPPO3HUH, CIIOCOOBI 3aIIUTHI METAJIOB OT KOPPO3HUHU.

2. Hemeramnbl. OOuiye ¢u3uueckue M XUMHUYECKHE CBOWCTBA HEMETAJUIOB. TWUIUYHBIE CBOICTBa
HemetamoB [V— VII rpynn. Knaccudukanus u HOMEHKIAaTypa COEAMHEHUH HEMETaJlIoB.
KpyroBopoTsl OMOT€HHBIX JIEMEHTOB B MPUPOJIE.

17




18

Pa3znea 8. JlaGopaTopHblii NPaKTUKYM 10
Tema 8.1. OCHOBHOE Co/iep/KaHue 6 OK 01, OK 02,
Unentuduranus OK 04
Heopranuvecknx | Jlaboparopubie padoTbl 6
BellecTB
JlaboparopHast pabota Ne3. M3yueHne 0COOCHHOCTEH XUMUIECKUX PEAKITUH. 2
JlaboparopHast pabora Ned4. M3ydeHune KOpPpO3WM METAUIOB M CIOCOOOB 3aIIMTHl METAJLIOB OT
KOPPO3HH. 2
Jlaboparopuass pabora No5. Pacrmo3HaHWe HEOPraHMYECKHUX BEIIECTB METOJIOM XHUMHUYECKOTO
JKcriepuMeHTa. UWaeHTu(uKanus HEOpraHMYeCKHX BEIIECTB C HCIOJIb30BaHUEM WX (U3UKO- 2
XUMHYECKHX CBOMCTB, XapaKTEPHBIX KAUECTBEHHBIX PEaKIIHA.
Tema 8.2. OCHOBHOE COIepP:KAHME 4 OK 01, OK 02,
HccnenoBanme OK 04
cBoiicTB pactBopoB| JlaGopaTopublie padoThl 4
JlaGopaTtopnast pabota Ne6. [Ipurorosnenue pacTBopa 3agaHHON KOHIEHTpauu. OnpeeneHne Cpesl
BOJHBIX PacTBOpOB. PelieHue pacueTHBIX 3a7ad Ha HaxXOXKICHHE MacCOBOW JOJH PacCTBOPEHHOTO 2
BEIIECTBA
JlaGopatopnast pabGora Ne7. IlpuroroBieHue cycrneH3uu kapOoHaTa Kaiublius B Boje. [lomyueHue 2
AMYIBCUH MOTOPHOTO Macia. O3HaKOMIIEHHE CO CBOMCTBAMH TUCIIEPCHBIX CUCTEM.
Pa3nen 9. CTpoenue U CBOMCTBA OPraHMYeCKHUX BEIECTB 14
Tema 9.1. OcHoBHOE coepkaHue 2 OK 01
Kuaaceupuxanus,
CTpoeHue u 1. IosiBeHue U pa3BUTHE OpPraHUYECKON XMUMHH Kak Haykd. [Ipenmer opranumdeckoi xumun. Mecto u
HOMEHKJIATYpa | 3HaYEHHE OPraHMYECKOH XMMHH B CHCTEME ECTECTBEHHBIX HayK. 2
opranuveckux | XUMHUYECKOE CTPOEHHE KaK MOPAJOK COEIMHEHMS aTOMOB B MOJIEKYIE COTNIACHO HX BAJCHTHOCTH.
BelIeCTB OcHOBHbIE MOJOXKEHUS TEOPUN XUMUUYECKOTO CTPOEHHUS OpraHnyeckux coennHenuit A.M. bytneposa.

yFJICpO,Z[HBIﬁ CKCJICT OpFaHquCKOﬁ MOJICKYIJIBI. 3aBUCHMOCTh CBOICTB BCIICCTB OT XHMHYCCKOI'O
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CTpOECHMS MOJIEKYJI. FI30Mepus U u30MephI.

[lonatne o ¢ynkunoHanbHOM rpynme. Paaukan. IlpuHIMNB KiaccuDUKAUMU  OpPraHMYECKHX
coequHeHU. MexayHaponHas HOMEHKJIAarypa W IPUHLMIBI  HOMEHKIATYphl OPraHMYECKHX
COCIUHCHUM.

2. Knaccudukaiuss peaknuii B OpPraHMYECKOW XuMHM. Peaknmu npucoenuHeHus (TUAPUPOBAHUSA,
raJIOTeHUPOBAHUSA, TUIPOTraJOTeHUPOBaHUs, TUApaTanuu). Peakuun oTiiersyieHus: (IeruapupoBaHus,
JETUAPOTaIOTeHUPOBaHUs, Aeruapartanuu). Peakiun 3amenienus. Peakiimu nzomepuzanuu.

Tema 9.2.
CBoiicTBa
OpPraHuYecKux
coeIMHeHu i

OcHOBHOE co/lep:KaHue

1. ®usuko-xMMHUYECKHE CBOICTBa OPraHMYECKUX COCIMHEHMH OTAEIbHBIX KIJIACCOB (0COOEHHOCTH
Kiaccu(UKaMd ¥ HOMEHKJIATYphl BHYTPH KJIacca; TOMOJIOTMYECKHH psin W obmas Gopmyna;
u3zomepusi; pU3MUECKUe CBOMCTBA; XMMUYECKHE CBOWCTBA; CIIOCOOBI IOJIyUEHUS]).

- TpeAesbHbIE YIJIEBOAOPOAbl (allkaHbl M IMKJIOaNKaHbl). CBONCTBa MHPUPOAHBIX YIJIEBOAOPOIOB,
HaXO0XJECHWE B IPHUPOAEC U IMPUMEHEHHE AaJKAaHOB; AJIKaHbl: TOMOJOTHYECKMH psll, U30MEpUS U
HOMEHKJIaTypa aJKaHOB. XUMHUYECKHE CBOWCTBA aJKaHOB (MeTaHa, 3TaHa): TOpeHHe, 3aMElIeHHUE,
pasioxkeHue, JIeruapupoBaHue. l'opeHne MeTaHa Kak OJMH M3 OCHOBHBIX MCTOYHHUKOB TeIUIa B
IPOMBILIIEHHOCTH U ObITy. [IpMeHeHue ankaHoB.

— HempenebHble (AJIKEHbI, aJKUHBl M alKaJWEHbl) M apoMaTHYecKue yrieBonopoasl. ['opeHue
alleTWJIEHA KaK HCTOYHUK BBICOKOTEMIIEPATYPHOTO IJIAMEHU JIJISl CBAPKHU U PE3KH METAJLIOB;

OtuneH, ero noiydyeHue. ['oMmosornueckui psii, U30Mepusi, HOMEHKJIATypa ajJKeHOB. XUMHUYECKHE
CBOMCTBAa JTWJIEHA: TOPEHUE, KAYECTBEHHBIE PEAKIMM, TuapaTanus, noiaumepusauus. [Ipumenenue
ITUJICHA.

Juens! u kayuyku. [IoHATHE O JUEHAX KaK yIIIEBOJOPOAAX C ABYMS IBOMHBIMH CBSA3SMHU.

Anxunbl. AuetuneH. XUMHUYECKUE CBOMCTBA alleTUJIEHA: TOpeHHe, oOeciBeUrBaHUEe OpPOMHON BOJIbI,
IIPUCOEANHEHNS XJIOPOBOIOpoAa U ruapatanus. [I[pumenenne anetuieHa.

Apenbl. ben3zon. Xummudeckue cBoiicTBa O€H301a: TOPEHUE, PEaKUU 3aMelieHus (TaJoreHupoBaHueE,
HuTpoBanue). [Ipumenenne 6eH301a Ha OCHOBE CBOMCTB. [IpupoHbIE HCTOUYHUKH YTIEBOAOPOIOB.

- KUCJIOPOJCOAeprKaIIie COeAMHEHUs! (CITUPTHI U (DeHOJIbI, KApOOHOBBIE KUCIOTHI U 3(PUPHI, albAeTUIbI
U KETOHBI, XXUPbI, yrieBonsl). [IpakThueckoe NpUMEHEHHE STHICHTIHUKOJS, TIUIepuHa, (eHoa.
[Ipumenenue Qopmanbaeruia, aueTanbIeruaa, YKCYyCHOM KHCIOTHl. Mplla Kak COJIM  BBICIIUX
KapOOHOBBIX KUCIIOT. MOIOIIMe CBOWCTBA MbLIIA.

OK 01, OK 02,
OK 04
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- a3oTcojJepXallue COeAMHEHUs (aMHHBl M aMHUHOKHUCIOTHI, Oesiku). BricokomonekynspHble
COeMHEHUs (CUHTETUYEeCKHEe U OMOJOrMYECKU-aKTHBHBIE). MOHOMEp, MOIMMEp, CTPYKTYPHOE 3BEHO.
[TonmMepu3zanus 3TUIIEHA KAK OCHOBHOE HAIIPaBJICHUE €r0 UCIIOJIb30BaHUS.

o 2
I'eneTnueckas CBs3b MEXIYy KiIaccaMH OpraHMYeckux coenuHeHuil. [lonsarue o6 azorcomepr ammx
COEJMHEHUSX, OHOJOrMYeCKHM aKTUBHBIX BellecTBax (yriaeBojax, Kupax, Oenkax u  1p.),
BBICOKOMOJIEKYJIIPHBIX COCTUHEHUAX (MOHOMED, MOJIUMEDP, CTPYKTYPHOE 3BEHO).
Tema 9.3. OcHoBHOE coep:kaHue 4 OK 01, OK 02,
Unentuduranus OK 04
OpraHMyYecKuX 1. Buooprannyeckue coeauHeHus. [IpumeHeHne u Ouosoruueckas poiib yriaeBojoB. OxucieHue
BelIeCTB, HX VIJIEBOJAOB — HWCTOYHMK OJHEPTUU KHUBBIX OpraHu3mMoB. OOIacTH TNPUMEHEHUS aMHHOKHUCIOT. 5
9
JHAYCHAC H [IpeBpamenust OGenkoB muuM B opraHuzMme. buonormueckue QyHkuun OenkoB. buonornueckue
NpHUMeHeHHe B (byHKIMU XKUPOB. PoJb OpraHnyeckoil XMMUH B PEIICHUH MTPOOIIEM MUIIEBOI 0€301MacHOCTH.
OBITOBOM U N .
.| 2. Ponp oprammueckold XMMUU B pEHICHWH MPOOJIEM DHEPreTHUECKOW Oe30MacHOCTH, B Pa3BUTHU
NPOU3BO/ICTBEHHOI
p A ME/IMLMHBI, CO3/IaHUM HOBBIX MaTEpUaOB, HOBBIX UCTOYHUKOB 3HEPruM (aJlbTepHATUBHbIE HCTOUHUKU
eATeTbHOCTH .
A sHeprun). ONacHOCTh BO3/ICHCTBUS HA KHUBBIE OPraHU3MbI OPTaHUYECKUX BEUIECTB OTICIBHBIX KIIACCOB 2
yeJ0BeKa
(YyraneBoJopo/sl, CHUPTHL, (EHONbI, XJIOPOPraHUYECKUE IPOU3BOAHBIC, ANBIECTHABI U JIp.), CMBICH
MOKa3aTess MPeeIbHO IOMYCTUMON KOHIICHTPAIUH.
Paznesn 10. JIaGopaTopHbIH NPAKTHKYM N0 HACHTH(PUKAHMA OPraHMYEeCKUX BEIEeCTB 15
Tema 10.1. OcHoBHOE coep:kaHue 15 OK 01, OK 02,
NnenTudpuxanus OK 04
oprannyeckux | J1aboparopHbie padoThI 15
COCJUHEeHHU -
U —— JIaGoparopHas pabota Ne§. M3yueHue xapaKTepHBIX CBOMCTB CIHUPTOB, (DEHOJIOB, albIECTHAOB HU 4
KapOOHOBBIX KHCJIOT.
KJIACCOB
JlabopaTtopHas padota Ne9. N3yueHne xapakTepHBIX CBOMCTB YIIEBOIOB. 2
JIaGoparopnas padbota Nel0. MzyueHnue xapakTepHbIX CBOWCTB OEJIKOB. 2
JlabopaTtopHas pab6ota Nell. M3ydeHue XxapakTepHBIX CBOMCTB MOJUMEPOB M BOJIOKOH. 4
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JlaGopaTopHass pabora Ne 12. Pacmo3HaBaHMEe OpPraHWYECKHUX COCAMHEHHH METOJIOM XHUMHUYECKOTO

JKCIIEPUMEHTa (IPUMEHEHUE IIOJyYEHHBIX 3HAHUH W HABBIKOB XMMHYECKOIO 3KCIEpPUMEHTa MJIs 3
KaueCTBEHHOT'O OMPE/IEICHUS BBIIAHHBIX 00pa31l0B OPraHUYECKUX BEIIECTB).
IIpodeccnonanbHO-0PHMEHTHPOBAHHOE COJlep:KaHMe (IPUKJIATHOH MOIYJIb)
Pa3nes 11. Xumusi B Npou3BOACTBEHHOI JesITeIbHOCTH YeJI0BeKa 5
Tema 11.1. Xumus | Conep:kanue NPUKJIAJTHOTO MOLYJISI 3)
B
HPOMIBOACTBEHHOM | 1 = 1y peiiinme moCTIKEHNS XUMHYECKOM HAayKM M XHMHUYECKOW TEXHOJOTWH. Poib Xumuu B OK 01, OK 02,
AeATEILHOCTH o0ecreYeHnr HSKOJOTUYECKOM, HSHeprerudyeckoir Oe3omacHoctu. IIpaBuna moucka u  aHaiM3a OK 04, OK 07,
crapiiero XMMHUYECKOM HH(OpMalMU U3 Pa3IMYHBIX MCTOYHHMKOB (Hay4yHas M y4eOHO-HaydHas JIUTEparypa, IIK' 1.3
TEXHHKA CpeacTBa MaccoBoil HHpopMaluu, cetb HTepHET).
CYA0BOAUTEJIA C 3
lpaBoM 2. Ilpunuun pa®oTel 4eThbipexTakTHBIX U ABYXTakTHBIX JIBC. [lonstie u tormee. CocTaB TOIUIMBA.
IKCIIyaTallMl | HazHaueHWEe W COCTAaB Tras3opacipesiefieHuss cuctembl Ausenedl Ha cyaHe. [IpeoOpaszoBanue
CyA0BBIX MOTEHIIUAJIBLHON PHEepruu 3HeproHocutens (tomnua) B COY (muzensx) Ha cyaHe. ['a3oo0pazoBanue
IHEPreTUYCeCKUX | py CKUTAHUU TOIUIMBA Ha cyqHe. ODHeproHocutenb. OBP peakuun. OnekTpoHHBIE (OPMYIIBI.
yCTaHOBOK DuU3nYeCKUe U XMMUYECKUE CBOKWCTBA AJIEMEHTOB.
3. Tloustue «rpy3». Kiaccudukanus Tpy30B MO pa3iuyHbIM TpU3HAKaAM. TpaHCIOPTHBIC OK 01, OK 02,
XapaKTEPUCTUKUA TIPYy30B. ['py30mepeBO3KH, OCYIIECTBISAEMbIE MOPCKUM M PEYHBIM TPAHCIIOPTOM. 2 OK 04, OK 07,
Oco0eHHocTH Ipy30BBIX onepalnuil HedTeHaIUBHbBIX cy10B. Hedrenanususle rpy3sl. HegrenpoaykTor. IIK 3.2
Hed1s. Xummnueckue cBoiicTBa HEPTH.
JudppepeHupoBaHHbIN 3a4eT 2
Bceero: 80
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3. YCJO0BUA PEAJIM3ALIMU OBHIEOBPA3OBATEJIBHOT'O YYEBHOI'O TIPEJJMETA

3.1. lns peanuzamuu mporpamMMbl Y4eOHOTO TIpeIMeTa MPEIyCMOTPEH Cleayrolmiee ydeOHoe
IIOMEIIEHUE!

- KaOMHET « XUMUS».

Kabuner coorBercTByeT TpeOoBaHUSAM CaHUTAPHO-3MUAECMUOIOTHUECKUX TPaBHI U
HOPMAaTHUBOB, OCHAIIEH THUIIOBBIM O0OpYIOBaHHMEM, B TOM 4YHCJE CIEUUAIN3UPOBAHHON ydeOHOMH
MeOenbl0 U CpeACTBaMU OOYYEHHUs, HEOOXOMUMBIMH Ui BBINOJHEHUS TPeOOBaHUN K YPOBHIO
HOJArOTOBKH 00yYaroIuxcs.

B kabunere npeaycMOTpeHoO cieayroiiee 000py10BaHHE |

— [10CAJJOYHbIE MECTA 10 KOJIMUYECTBY 00Y4arOIUXCS;

— paOouee MecTO IpernoaBaTels;

— KOMIUIEKT y4eOHO-HarJIsIHbIX IOCOOHIA;

— KOMIUJIEKT 3JIEKTPOHHBIX BUJIEOMATEPHUAIIOB;

— 33/1aHUA U1l KOHTPOJIbHBIX padoT;

— IpoQeCCUOHANBHO OPUEHTUPOBAHHbBIE 3aJaHMUS;

— MaTepHabl JUIsl IPOMEKYTOYHON aTTeCTalluy;

— HaOOpBl HIAPOCTEPIKHEBBIX MOJENEH MOJIEKYJ, MOJEIHU KPUCTAUNIMYECKUX PEIIETOK,
KOJIJICKIIMH TTPOCTBIX M CIOYKHBIX BEIIECTB /U KOJUIEKIIMH MOJIMMEPOB; KOJUIEKIHS TOPHBIX TOPOJT
U MUHEpaJIoB, Tabnuua Menzaeneesa, yueOHble GUIbMBL, [UPPOBbIE 00pa30BaTEIbHbIE PECYPCHI;

— naboparopHoe  OOOpyIOBaHWE:  MCH3YPKH,  IHUICTKU-KANCIBHUIBI, TEPMOMETPHI,
MHUKpPOCKOII, JIYyIbl, MpPEIMETHbIE M IOKPOBHbIE CTEKJA, IUIAHILETHl JUI KaleJbHbIX peaKIuii,
¢unbTpoBasIbHAs OyMmara, IPOMBIBAJIKM, CTEKJISHHbIE NPOOMPKH, PE3MHOBHIE NMPOOKH, (HOHAPUKH,
Ha0Op pPEeaKTUBOB, CTEKJIIHHbIEC MAJOYKH, LITATUBBI JJS MPOOMPOK;MEpHBbIE LMIMHIPHI, BOPOHKH
CTEKJISIHHBbIE, BOPOHKHM JenuTenbHble IuuHapuuyeckue (50-100 wmu1), cTynku C TECTHUKOM,
dapdopoBble dYamKk, NUHIETH, (UIBTPHI OyMakHBIC, BaTa, Mapis, 4YacoBbIE CTEKIa,
JIEKTPOIUIUTKY, J1a0OpaTOpHbIE LITATUBBI, CHUPTOBBIE TOPENIKH, CIHMYKH, IPUOOp IS MOIydeHUs
ra3oB (WM MPOOMpPKa C ra300TBOJHON TPYOKOH), AepKaTeau sl MPOOUPOK, CKIISTHKU I XpaHEHUs
PEaKTUBOB, Pa3AaTOYHbIE JOTKH;, XuMuuyeckue crakanbl (50, 100 u 200 mn);mmaTenyd; MUHIIETHI;
TUTEJbHBIC IIHIIBI, CEKyHOMEPHI (TaiiMepsr), MepHble pooupku (Ha 10—-20 mi1) 1 MepHBIE KOJIOBI
(25, 50, 100 u 200 mi), BoasiHas OaHs (MJIM TEPMOCTAT), CTEKIISTHHBIC TATIOYKH; KOHMYECKHE KOJIOBI
st tTutpoBanus (50 u 100 mut); MHAMKATOpHBIE MOJIOCKU s ompeneneHus pH u cranmapTHas
MH/IMKaTOpHasl IIKaia; YHUBEpCAIbHBIA HHAUKATOp; nuneTku Ha 1, 10, 50 mu (unum go3atopsl Ha 1, 5
u 10 M), OropeTku 11 TUTPOBaHUS, MeaUIMHCKUe mmnpuibl Ha 100—-150 mi, nabopartopHble W/uau
aHaJTUTHYeCcKue Bechbl, pH-MeTphl, CymnibHbIN mKad, 1 Ap. 1adopaTopHOE 000pYA0BaHHE.

B kaOuHere npeaycMOTpeHbI CIeAYIOUINe TEXHUYECKHE CPEeICTBa O0YUEHHUS:

- KOMIIBIOTEP C YCTPOMCTBAMHU BOCIPOU3BEIEHUS 3BYKa, IPUHTEP, MYJIbTUMEANA-TIPOEKTOP C
9KpaHOM, MyJbTUMEANIHASA JOCKA, YKa3Ka-MPe3eHTep [ MPe3eHTallui;

- IEPCOHAJIBHBIN KOMIBIOTEP C JIUIIEH3MOHHBIM ITPOrPaMMHBIM 00€CIIeYeHUEM;

— IIPOEKTOP C IKPAHOM.

Jns peanuzanuu paboyeil mporpaMMbl yuyeOHOTO IMpeaMmera MpeaycMOTpeHa OuOianoTeka U
YUTAIBHBIN 311 C BBIXOJIOM B ceTh MIHTEpHET.

3.2. UupopmannoHHOe o0ecniedeHre peaju3aluu NPOrpaMmbl

3.2.1. OcHOBHBIE 3JIeKTPOHHbIE U3IAHUS

1. Xumus. bazossiit ypoBens. 10 knacc : yueonuk / Epemun B.B., Ky3smenko H.E., Tepenun
B.U., Ipo3noB A.A., Jlynun B.B.; mon pexn. Jlyamna B.B. - 8-e u3n., crepeorunnoe - Mocksa :
WznarensctBo "[Ipocsemenue", 2022. - 208 c. - ISBN 978-5-09-099533-7. - TekcT : IEKTPOHHBIH.

2. Xumusi. bazoserit ypoBenb. 11 kimacce : yue6nuk / B. B. Epemun, H. E. Ky3pmenko, A. A.
Hpoznos, B. B. Jlyaun ; mox. pen. B. B. Jlynuna. - 8-e u3a., mepepaboranHoe - MockBa
NznarensctBo "llpocemenne”, 2022. - 226 c. - ISBN 978-5-09-099534-4. - TekcT : 371€KTPOHHBIN.
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3.2.2. lonoJHUTEIbHbIE HCTOYHUKH
1. N'abpuensu, O. C. Xumus. ba3ossiit ypoBenb. 10 knacce : yueonuk / O. C. ['abpuensH. - 5-¢
u3., nepepadboranHoe - Mocksa : U3marensctBo "[IpocBemenue”, 2022. - 192 c. - ISBN 978-5-09-
099538-2. - TeKcT : 2NIEeKTPOHHBII.
2. T'abpuensn, O. C. Xumus. ba3oslii ypoBens. 11 knacc : yueonuk / O. C. ['abpuenss. - 8-¢
u3., crepeotunHoe - Mocksa : M3gatenbctBo "llpocBemenune”, 2022. - 224 ¢. - ISBN 978-5-09-
099539-9. - TekcT : 3IEKTPOHHBIN.
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4. KOHTPOJIb 1 OLIEHKA PE3YJIBTATOB
OCBOEHHUAOBIHIEOBPA3ZOBATEJIBHOI'O YYEBHOI'O ITPE/IMETA

KoHTpoJibM oueHKa pacKpbIBAIOTCS Y€pe3 MPEIMETHbIC Pe3yJbTaThl, YCBOCHHBIC 3HAHUS U
npuoOpeTeHHble 00ydYarolMMHUCA YMEHHUS, HampaBieHHble Ha (OpMUpOBaHHME OOIIUX H
po(hecCHOHATLHBIX KOMIICTCHITHHA.

Oomas/npodecc Pa3nen/Tema THun olleHOYHBIX MEPONPUATHI
HOHAJILHASA
KOMIETEeHIUs
OK 01. | P1, Tema 1.1. Texymuii KOHTPOJIb B (hopMme:
Bri6upath P2, Temnr 2.1, 2.2. — TECTUPOBAHMUE;
CIIOCOOBI P 3, Tema 3.1. — KEWc - 3aJaHus;
peuieHusa 3amad | P 4, Tema 4.1. — YCTHBIﬁ OIIpoc;
npodeccuonansu | P 5, Tema 5.1. —  moKmabl, pedeparsr;
oii nmesarenpHOCcTH | P 6, Tema 6.1. —  OICHKA BBIMOTHEHHS
npuMeHnTenbHO K | P 7, Tema 7.1. J1aGOPaTOPHBIX PaboT.
pa3IuUHBIM P 8, Temsr 8.1, 8.2. [IpoMeKyTOUHas —arTecrauys B
KOHTEKCTaM P9, Temr 9.1, 9.2, 9.3. dopme:
P 10, Tema 10.1. —  1uddepeHIUpoBaHHBI 3a4eT
P 11, Tema 11.1 (IT-o/c).
OK 02. | P2, Tema 2.2.
Hcnons3oBaTh P 3, Tema 3.1.
COBPEMEHHBIE P 5, Tema 5.1.
cpeacTBa moucka, | P 6, Tema 6.1.
aHaiau3a ul|P7 Tema7.1.
UHTEpIIpEeTaluU P 8, Temnr 8.1, 8.2.
uHpopmauuu  u | P9, Temsr 9.2, 9.3.
uHpopmanronusl | P 10, Tema 10.1.
e TexHoyoruu st | P 11, Tema 11.1 (IT-o/c).
BBITIOJTHEHU S
3aja4
poQeCCHOHAIIbH
OM IEeATEIBbHOCTH
OK 04.| P 3, Tema 3.1.
Db dexTuBHO P 8, Temnr 8.1, 8.2.
B3aumopercTteoBa | P 9, Temur 9.2, 9.3.
T 1 padoratrs B | P 10, Tema 10.1.
KOJUIEKTHBE u| P11, Tema 11.1 (IT-o/c).
KOMaH/Ie
OK 07. | P 6, Tema 6.1.
ConeiicTBOBaThH P 11, Tema 11.1 (II-o/c).
COXPaHEHHUIO
OKpYy>Karolen
Cpelbl,
pecypcocOepexeH
W0, TMPUMEHATH
3HAHUS 00
W3MEHEHUU
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KITMMara,
TIPUHITUITBI
OEpEKITUBOTO
MIPOU3BOJICTBA,

3G PEeKTHBHO
JIENCTBOBATH B
Ype3BhIYAITHBIX
CUTYaIUIX

IK 1.3. [ P11, Tema 11.1 (IT-o/c).
DKCIUTyaTHpoBaTh
CY/IOBBIC
SHEPreTUIECKue
YCTaHOBKH

IK 3.2. | P11, Tema 11.1 (IT-o/c).
Cobnronate Mepbl
MPEOCTOPOIKHOC
TH BO  Bpems
MOTPY3KH,
BBITPY3KH u
oOpareHust c
OTIACHBIMHU u
BPEIHBIMU
rpy3amu BO

BpeMs perica
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